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ADVANCED MATERIALS 
French Magnetic Forming Conference Reviewed 
3698A002 Paris CPE BULLETIN in French Jul 87 p 8 
[Article signed M.B.: “Magnetic Forming”) 


[Text] The SEE [Society of Electrical and Electronics 
Engineers] organized two study days on magnetic form- 
ing in Grenoble on 27-28 November 1986 with the 
participation of some 60 research scientists and indus- 
trialists. Magnetic forming is a recent process for 
deforming metallic materials, consisting in the rapid 
application of an intense magnetic field. The part to be 
formed is subjected to the interactive force between the 
field and the induced currents and is forced under 
pressure onto a matrix or other part to be set. 


Some systems used in magnetic forming were described: 
among them a project for high-power pulse-type feeding 
(10 MJ within 10 microseconds instead of the current 
100 kJ), using a rotating machine for storing the energy 
before being released. This generator can be quickly built 
and used commercially within 3 to 5 years, but this has 
not yet been accomplished in France (it is said to exist in 
the United States and the Soviet Union). 


Finally, a few industrial applications were presented by 
CEA. [Atomic Energy Commission], CNRS [National 
Center for Scientific Research], CETIM [Technical Cen- 
ter for Mechanical Industries], Barras Provence, and 
IPAR!, the Budapest technology institute. These are 
generaliy expensive in terms of equipment and operation 
(a coil can be destroyed) and are therefore limited to 
specific instances when magnetic forming is indispens- 
able. The coil is placed either inside the part (expansion) 
Or outside (compression) or on its side (projection 
against a matrix). Other related techniques were also 
exhibited: magnetic welding of metals and magnetic 
a of powders, both resulting in genuine metal- 
lic bonds. 


25053 


ONERA Structures for Technology, Know-How 
Transfers Overviewed 


36984001 Paris L‘USINE NOUVELLE in French 
27 Aug 87pp 24-25 


{Article by Marc Chabreuil: “ONERA Implements Its 
Know-How”, first paragraph is L'USINE NOUVELLE 
introduction] 


[Text] An aerospace research agency. ONERA [National 
Office for Aerospace Studies and Research] helps many 
small- and medium-sized firms to benefit from its tech- 
nological knowledge. Besides granting licenses. it trains 
— supplies cusiomers, creates manufacturing 
links... 


WEST EUROPE 1 


An electrostatic filter for hot gases under high pressure, 
now under development; a capacitive measuring bridge 
fitted Gn several machine tools at Michelin; an ultra- 
sound flowmeter on Liquide Air delivery trucks.... On 
the face of it these products have nothing in common. 
Nonetheless, all three (and many more) are the outcome 
of aerospace research. Better still, they are manufactured 
under license from ONERA by firms, often small, which 
do not b<.ung to this sector. Taken from 45 such cases, 
these examples illustrate the office's technology transfer 
and implementation efforts over nearly 20 years. 


Admittedly, this activity remains marginal as far as 
ONERA is concerned. “Because the majority of trans- 
ferable products are sophisticated measuring instru- 
ments that are ahead of demand. They are oddities for 
which the world market is limited and not readily 
accessible to small- and medium-sized manufacturers,” 
acknowledges Robert Latourneric, director of economic 
and financial affairs and research implementation ai 
ONERA. Nevertheless, this agency receives Fr | mullion 
per year in royalties, which corresponds to an estimaicd 
turnover of Fr 30 million. And every year six or seven 
new contracts are concluded. However. not all of them 
have a successful outcome due to a lack of market 
research. These figures are less modest than they seem 
when it is realized that 99 percent of the office's research 
concerns aeronautics, space, or armaments and that a 
quarter of the patents applied for result in granting of a 
license. 


To achieve this result, ONERA has drawn up an origina! 
policy with the aim of making its researchers and eng- 
neers aware of the importance of implementation. Any 
inventor who wishes to apply for a patent has to submit 
an explanatory report in layman's terms to a committee 
highlighting the technology aspects of the discovery and 
“mentioning possible markets outside the acrospace 
sector. “At the end of it all is a premium of between 
Fr 1,000 and Fr 10,000 for 6 years. Ifa license ts sold, the 
holder of the pateat will receive 6 percent of the funds. 
“Moreover, this percentage 1s soon to be increased,” 
affirms Robert Latournerie. The result is that in two out 
of three cases the initiative for a technology transfer 
comes from one of the agency's researcher=. 


ONERA 1s alsc) making serious efforts to help business. 
Initially, when the agreement 1s signed the license fee 1s 
nominal (Fr 10,000) and the royalty percentage low 
(between 5 and 10 percent). Above all, the office helps 
the manufacturer, free of charge. to acquire the necessary 
know-how to move from the laboratory to the manufac- 
turing phase. Not by reassigning personnel. but by letting 
the licensee's own staff work on ONERA premises. In 
this way. Metravib’s research-and-devclopment service 
subsidiary sent three of its engineers to Chatillon for 18 
months “where they learned ONERA’s methods and 
used its equipment.” explained Pierre Schindler. direc- 
tor of development. Now that they are back in the firm. 
they are preparing to manufacture thin film sensors. 
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Production will start in one year. The same thing hap- 
pened at Ecopol, a medium-sized firm with a staff of 35 
which reassigned 6 engineers and 4 technicians to learn 
the secrets of a charge accumulation injector and con- 


trolle wever, its assistant general manager, Philippe 
Guillet more cautious: “ONERA's research workers 
are not very interested in the predevelopment phase of 


the manufacturing process, and they are hardly ready to 
devote time to it. The result is 2 not inconsiderable loss 


of knowledge.” 


In fact the success of a technok gy transfer depends on 
the relationship which develops between the inventor 
and the licensee. At Fogale, a small three-person firm, 
they claim that on the contrary the inventor of the 
Capacitive measuring bridge has become a real friend: “A 
frequent visitor to the firm, he has helped us to develop 
spin-off products.” 


In every case the move from prototype to product takes 
a long time. And, most of the time, further research is 
necessary to develop versions better suited to the market. 
At Fogale, no less than 3 years were needed to get to this 
point. The system offered today is smaller, less sensitive 
and, above all, can be used for the contact-free measur- 
ment of dimensions, as well as for measuring humidity. 
For its part, Metravib’s resea t ser- 
vice 1s now researhing applications for thin film sensors. 
Originaily intended for measuring hydrodynamic fields 
(sonars, ship propellers, etc.), they are to be adapted for 
use im measuring the wear and tear on components 
subject to flow effects. Similar efforts are being made at 
Ecopol which, with the help of ANVAR [National 
Agency for the Implementation of Research] and thanks 
to a Cifre [not further identified] contract—but princi- 
pally on a self-financing basis—has developed an elec- 
trostatic neutralizer which prevents dust buildup on 
products, notably plastic. A use could be found for this 
apparatus in the movement of powders by air. which 1s 
more economical than by nitrogen. “This is an activity 
which 1s difficult to maintain on a full-time basis. The 
cost of financing the pilot production run is greater than 
the demand,” iaments Philippe Guillet. No less discour- 
aged by all that, he is aiming at developing an clectro- 
static filter which will purify, far more rapidly than at 
present, gases under high pressure and at very high 
temperatures (up to 600 degrees Celcius). This project 
dates back to 1981. dormant for a short time. it now has 
the benefit of support from ONERA and Serete (which 
owns 75 percent of the firm), financial aid from the EEC: 
and the presence of a German industrial partner. Trials 
should begin this year. 


Marketing a product manufactured under an ONERA 
hicense 1s not always such hard work. On several occa- 
sions ONERA has offered manufacturers both a license 
and a chentele. For example. since ONERA had too 
many « ders for accelerator switches and thin film 
sensors, it offered licenses for them to Sfena and Metra- 
vib. In certain cases it even organizes manufacturing 


WEST EUROPE 


links. Sopra. for example, a 60-person firm which man- 
ufactures the DRASC (optical measuring of gas concen- 
tration and temperature), was teamed up with Bertin. 
which has developed a mobile demonstrator and ts 
offering a range of services (implementation, creation of 
interfaces, interpretation of results, etc.). Similarly. Eco- 
pol (non-aecronautical applications) 1s sharing the Coras 
antistatic coating tester with the English firm Chelton 
(aeronautics market). 


Most of the products orginating from ONERA are 
exported: to Switzerland and England (Fogailc). to the 
United States, Sweden and Germany (Ecopol), to Brazil 
(Sfena).... However, several licenses have also directly 
sold licenses abroad. Today, due to a lack of domestic 
customers, Ecopol’s electrostatic neutralizer 1s being 
manufactured by an American company. Tomorrow, the 
atomizer originally intended for cooling exhausters (Ber- 
tin) will probably be manufactured in Japan... ONERA 
its« is selling its thermal processing method for nickel 
superalloys to the American firm Cannon-Muskegon., 
but for a sizeable return: the granting of a license for the 
material to a French manufacturer chosen by ONERA. 


These 45 licensing agreements are only the visible tip of 
the implemenation iceberg. To them may be added 3 
research agreements with manufacturers (CGE. Pont-a- 
Mousson, Lafarge-Coppee, Saint-Gobain. Cegedur. 
Pechiney, L'Air Liquide, etc.) and 12 agreements for 
joint proprietorship of patents (Alsthom, Imphy,. Crou- 
zet, etc.). “Above all, the major manufacturers in the 
field (Acrospatiale, SNECMA, Matra, Dassault, SEP...). 
which are in permanent contact with ONERA., subsian- 
tially contribute to the process of transferring results to 
firms in the “outer circle.” i.c.. manufacturers of equip- 
ment for acronautical and military use. acronautics 
subcontractors, and (specialized) subsidiaries of the 
major firms,” asserts Robert Latournerie. This activity 
cannot be quantified and 1s beyond ONERA’s reach 


25065 
AUTOMOTIVE INDUSTRY 


Italy's RAD In Car Te: hnology 


36980069a Turin ATA-INGEGNERIA 
4U TOMOTORISTICA in lalhian Jul 87 pp4S8-46! 


[Speech by G Garuzzo. president and director general of 
IVECD-FIAT, opening the mecting organized by the 
CNR and ATA on occasion of the 10th Industral and 
Commercial Vehicles Salon in Turin: date not given] 


[Text] This day 1s the occasion of the opening of the 10th 
Industrial and Commercial Vehicles Salon in Turin. 
where IVECO finds itself “playing at home” (even 
though. as a vocation from the beginning our presence as 
an industrial activity. research included. in many coun- 
tines has caused us to regard Europe as our “domestic” 
market). 
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A brief look together at the expansion. the objectives. the 
conditions of this coivolvement can focus the term 
“research™ in the most current acceptance. 


Today, an industry is no longer simply attracted by 
research out of a generic interest in experimental or 
patented products. 11 1s indissolubly linked by the s:mple 
fact of operating in a system of technological interde- 
pendences and information integration that constantly 
brings the industrial world closer to a “world village.” to 
use the expression of a well-known Canadian experi in 
communications systems. Marshall McLuhan. 


The history of our enterprise 1s a demonstration of this. 
IVECO has grown through ever-broader levels of inte- 
gration, not only of market. but of technological and 
industrial culture. and this res carch also continues to act 
as a Stimulus toward more advanced levels of integra- 
tion. 


IVECO’s research and development activity ts interna- 
tional, with centers located in five European countries. 
and it is also integrated into the FIAT research system. in 
the context of which the FIAT Research Center ts the 
most advanced component. 


Furthermore, in order to make more effective the rela- 
tionship with the major innovations underway in the 
engineering context, a specific advanced engineering 
sector has been established. which. maintaimuing a dia- 
logue with the research centers, can have as its principal 
purpose long-ierm innovation. freed from the develop- 
ment needs for the short and medium term. 


For a product such as industrial vehicles, innovation ts 
normally “incremental”: thes means that cach new prod- 
uct model differs from the preceding by a series of 
innovations spread through all the product's compo- 
nents. planning techniques. and product technologies. 
sometimes small if the various innovative techniques are 
compared one by onc. but always rather complex when 
taken as a whole. 


Another characteristic clement of the mnovation pro- 
cess, for an enterprise that simultancously produces 
various models over the entire range of market segments, 
concerns the necessity to combine the imnovative 
changes for 2 now model with the normal activities of 
production and of updating other models 


Individual radical innovations on a given model, both on 
the product and production process levels. are thus 
difficult to implement, 201 so much because of the risk of 
new things. as of the constraints duc to the entire 
production activity underway 


Under these conditions, the research activity would have 
mainly “trouble-shooting” tasks. and would be markedly 
shifted downward toward the development and activities 
of preindustnalization. 


WEST EUROPE 


Considering these reasons of industrial structur: of the 
sector, today IVECO 1s onented toward objectives of 
in-depth innovation, “passing from planning of individ- 
ual products to planning of systems.” 


This objective is even more timely im thal « simulta- 
neously offers exceptional technological opportunities 
for modernization. These opportunities derive from the 
developments in the past few years in new technologies 
(materials, electronics). new theoretical-capernment hod- 
ics of knowledge. and applications of the inform_.on 


technologies. 


The research activity can thus be called on to carry out 
not so much a support or checking task, but rather one of 
exploration of ideas and new solutions. of compatibility 
among various innovative objectives, of discovering 
original solutions in design of componcenis. subsystems. 
and architectonic product configurations. 


In the next 3 years, VECO will devote 2 trilhon lirs to 
investments in rescarch and to innovation invesiment 


Among the main objectives of this commitment are: |) A 
plan for integrated involvement over the entire range. 2) 
further automation of production. and 3) technological 
innovation of products. 


|. The integrated involvement over the entire range can 
be defined as a product plan aimed at a world market, by 
developing a system of extremely diversified vehicles. 
but based as far as possible on common components. 
designing the specific components so they can be pro- 
cessed in flexible installations. In order to achieve these 
objectives, a number of actions were initiated involving 
both the product technology and process technology 


One of the main problems that industrial vehicle pro- 
ducers mrust tackle is that of reconciling the needs for 
personalization that characterize thes market with those 
of competitiveness in unit costs that only mass produc- 
tron can guarantee. One of the big advantages of systems 
engineering. through modularity of components. 1s pre- 
cisely that of making supply more flexibic, along with 
standardization. This means putting the preconditions 
for proceeding with a product renewal on a systematic 
basis, consolidating the various subgroups as far as 
possible. To this end. it 1s fundamental to use computer- 
assisted planning techniques ana to develop data banks 
to facilitate research of the modular elements. 


The benefits are not limited to competitiveness of the 
product linked to initial cost. but also reduction of 
operation cost. 


2. Automation of production should be coherent with 
reduced daily production volumes. and should thus be 
extremely flexible to adapt to specitx ant ad hoc market 
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demands for very heterogenous and differentiated mod- 
els. The umplicatson ts that the new production processes 
as weil, and not only the range of products. will be totally 
innovative. 


It ss the objective of the general strategy of the manufac- 
turing process to integrate. through a real-time informa- 
ton system. the vanious functions involved in the indus- 


tnal process. 


In this way. the key pornts of the entire industrial process 
can be integrated among themselves: design of the prod- 
uct, planning of production. accumulation of supplies. 
control of the tools. of energy, materials. contro! of 
production, and analysis of production cycles. 


It 1 Necessary to remember that many capabilities of 
automation already utilized in auto production represent 
a challenge for the industrial vehicle sector in view of the 
smaller production volumes. 


3. The third point in the plan concerns technological 
imnovation of cach clement of the products to be carned 
out on all fronts: from that of materials (ceramic mate- 
nals for higher engine output. and composite maitcrials 
to reduce the weight of structural parts). to that of 
micro-clectronmics (which enable solving conflicting 
needs such as improved output from engines and adher- 
ence to the severe regulations on emissions. by secking 
the best compromise under any condition of engine 
load) 


In respect to engines. the primary objective of the 
mnovations 1s reduction of fuci consumption and cmis- 
sions 


While im the 1970's—due to the energy crisis—the 
majority of attention was devoted to the first aspect. 
today the second probiem has gained prominence. and 
the producers are secking solutions to ut that do not 
deprive the customer of the results already achieved im 
terms of energy solving. 


IVECO. like other European manulacturers. developed 
toward the end of the 1970's and the beginning of the 
1980's engines with emissions reduced. compared to the 
preceding situation. by 40-50 percent. and now produces 
a range of engines with emissions lower than the limits 
recently defeined by the European Community that will 
become compulsory in 1988. 


At this pount, further reductions in emrssions. consider- 
ing those really necessary in the genecal ecological con 
text, require an overall approach to the probiem. and 
presuppose acceptance by customers of some penalties in 
terms of performance. consumption and price 


WEST EUROPE 


Given the interdependence of these aspects. IVECO 1s 
working on the processes of combustion and supply—to 
reduce the gas emrssions—through an approach today 
enabled by the technologies of computer-assisted design: 
and for solid emissions through studies on certain parti- 


cle “traps.” 


The solutions in regard to diesel engine emrssions all fail 
within the scope of very advanced technologies. 


Good will actions are not cnough: i 1s necessary to 
devote technical resources and substantial management. 


The techniques for reduction of emussions involve 
mainly two aspects: control of combustion and regula- 
tion of feed of air and fuel. 


In regard » “combustion.” complex theoretical-cxperi- 
mental studies are underway to learn even better the 
mechanisms of formation of pollutants. and to deter- 
mine the most effective methods for limiting them. 


In this contest. various types of combustion chambers 
are being developed whose use involves also resort to 
material technologies in process of development. 


Another imporiant factor ss “feed” of air, which 1s 
involving cxtensive use of boost-feed. increasingly cum- 
bined with intercooling. A further key factor m emrs- 
sons Control 1s the myection apparatus, which 1s under- 
going significant devclopments. both im regard to 
increasing imyection velocity and in clectronic regulation 
of the amounts and advance to insure optimum readings 
mm the various operating phases 


Finally. st 1s worth having an adiabatic reading of certain 
parts of the engine. for cxaampic. the exhaust pipes. so as 
to keep the gases hot and obtain a posicombustion effect 
along with a greater cnezgy flow im turbine. and hence 
better output of the latier 


The fall-out m the product of such techniques will 
naiuraliy be gradual and will depend also on the respon- 
siveness of the European industry in components. whose 
avaslability (inyection apparatus. and turboblowers. par- 
ticularly of mmnmovative materials, cic.) 1s crucial 


In a general way. it should be noted that some techniques 
(combustion chambers. clectronic regulators of injection 
and quantities. and iurboblowers) can be avaslabiec 
toward the end of the 1980's. while other solutions can 
be achieved im the carly 1990's 


In conclusion. 1 should be noted that the current devel- 
opment trends will certainly guaranice the diesel engine. 
which today offers high energy output. and also the 
possibility of having low exhaust emissions 


In the area of diesel alternatives. thos: proposed thus far 
to solve. for cxrampic. the problem of pollutron by urban 
buses. using methanol methane dual fuel liquefied 
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petroleum gas (LPG). or hybrid electric vehicles. to this 
point appear more as demonstration efforts rather than 
thought-out industrial choices. 


There exists among the manufacturers and in the tech- 
nical and scientific circles the profound conviction that. 
along with the improvement of combustion systems. 
“the technology of the trap represents the real means to 
reduce the particulate and thus the smoke of urban 
buses.” In fact. this does not require a revolution of the 
“diesel system™ at both th: «ndustry and operating level. 
but 1s a development that complements and 1s integrated 
with a well-known technology retaining advantages in 
terms of reduced fuel consumption and high perfor- 
mance. particularly when combined with boost-feeding 
and intercooling. 


There are still some problems with reliability of the trap 
apparatus,  tucularly that of regeneration. on the other 
hand. the vowme of studies underway on a worldwide 
scale 1s a guarantee of reaching a solution. for prority 
application to the urban bus. 


In this sector, IVECI 1s developing particie trap solutions 
based on its own ideas. or in cooperation with European 
and Amencan component producers. 


Tests are underway in the IVECO laboratories in Italy 
and Germany to evaluate, among other things. a solution 
for buses based on a monolithic ceramic filter equipped 
with an independent regeneration system. The laborato- 
nes have already demonsirated compicte elimination of 
bus exhaust smoke during the initial tests. 


Cooperation with public research institutions on all 
these topics 1s envisaged. such as that ziready established 
with the Naples Engine Institute of the National 
Research Council, on the “clean engine” project we 
proposed im the “Transport 2 Final Plan.” 


However. reduction of consumption remains a primary 
need, which must be tackled from all possible angles. 


Along with improvement of effective engine output. 
there are also efforts devoted to other vehicle compo- 
nents armed at lowering the acrodynamic drag coeffi- 
cent, optimizing the linkage between engine. transmis- 
son and axle and reducing the rolling resistance. and 
lightening the vehicle by replacing traditional matenals 
with latest-generation polymer and composite matenals. 


Another ficid of important imnovation is in built-in 
electronics, both clectronics assigned to controlling the 
power tram. and the systems for driver information. a 
subject that will be fully discussed im the reports of the 
steering Committee of the Prometheus Project 


WEST EUROPE 


Alerting the dnver to “hostile” environment factors 
(temperature. acceleration and vibration. and clectro- 
magnetic disturbances) requires development both of 
sensors and new-type electronic control panels. as well as 
a system architecture that combines reliability and qual- 
ity with economy. 


Today. experiments are usderway with sysiems of com- 
munication from the vehicle to the particular operations 
center by satellite, with the obvious purpose of making 
the means of transportation increasingly productive. 


From a performance point of view. we are called on for 
very high productivity. 


In addition t> modern features and specialization of 
vehicles, various jactors can contribute to this: among 
these are understanding of the infrastructures. the tech- 
nological and information support structures. and even 
the organization models of logistics and transportation 
management 


Thus. the entire process of rationalization of transpori 
systems has a role that involves not just the manufactur- 
ers. and that. moreover.requires a thorough updating of 
methodology and cooperation between manufacturing 
enterprises and public research organs. 


It requires a jump forweard in the culture of researchers. 
both public and industrial, remembering that the cco- 
nomic objectives of the imnovation must be considered 


among the guiding critena in apphed research. 


This onentation must govern the harmonization of this 
same applied research. removing the obstacies of an 
imstitutional nature that have thus far hampered 
exchange between universities and factones 


It should also be kept in mind that the support that the 
public structures can give a company in terms of research 
does not stop within the company itse!f, but contribuies 
to keeping the entire national sector competitive 


IVECO today purchases 2.2 trithon lira worth of com- 
ponents per year. In order to produce a product im 
conformance with European standards. 11 1s necessary to 
buy also critical components abroad: | mention the 
cxrample of injection pumps. but | could add many 
others. 


There 1s no doubt that for a transformation cconomy like 
the Italian, subject to constant oressure of tecnologica’ 
change. 11 13 desirable to extend control of the technolo- 
gies of critical components wherever possibic 


This necessity brings us back to the concept of the 
industrial vehicle as a transport system-product. which 
combines very many technological mmnovations. devel- 
oped in various knowledge and technological ficids. It 1s 
clear that the function of the system-product « to st 
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Objectives and give directions to the ncw knowledges and 
the new technological sectors on the basis of the overall 
understanding of the vehicle system 


Thus. i 1 necessary to operate im an organic form 
between the sysiem specialist and the screntific-techno- 
logical realm that results in product innovation 


In 1986. the Ministry of Industry prize was awarded to 
IVECO. The prize was established to highlight the most 
advanced programs in technological innovation. giving 
access to the benefits of the financing fund established 
for the purpose by the Ministry of Industry. 


This recognition makes us feel that our exceptional effon 
of investments research and innovation investments 1s 
shared 


Our country must intensify the commitment im this 
direction. so that Itahan industry can marntain its level 
of competitiveness also in the mnovation sector 


9920 
FIAT’s Advance In Automatic Transmissions 


369800 "Sa Paris LUSINE NOUVELLE in French 
24 Sep & p62 


[Artecle by Michel Vilnat: “Revolution im Gearboxes: 
Thanks to the Metal Belt. a New Generation of Auto- 
matic Gearboxes Is Appearing on the Market” | 


[Text] At the beginning of October, the FIAT group. the 
largest European automobile manufacturer, will launch 
the Uno Selecta mm France. the first car equipped with a 
continuously variable gearbox using a metal belt. It will 
precede by a few weeks the Fiestamatic of Ford, which 
also participated in its design 


Thies system of continuous variation, half as capensive as 
a four-ratio automatic gearbox. dispenses with gears. A 
belt strong cnough to survive any tests turns between two 
conical pulicys whe « diameter vanes progressively with 
speed. “Its development took a long time. because i was 
necessary to reconcile contradictory demands: clasticity 
and good resistance to traction, lubncation, and absence 
of shipping...” explained Andre Balsamo. the man in 
charge of tests on automatic gearboxes for th: FIAT 


group 


Thes belt 1s formed of two bands composed of 10 layers 
of Maraging sice! of high resistance (172 kilograms per 
square millimeter). cach 0.18 millimeters thick, which 
bind 300 metal preces. The laticr have a dual role: to 
keep the bands (that transmit the force) centered and to 
move without siipping on the surfaces of the two pullcys. 


Most of the problems were related to indusinalization. 
whoch for the present 1s being carried out at Van Doorne. 
at Tilburg (ncar Amsterdam) For cxampic. the layer 
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sinps are cut from Maraging sheet steel. then welded. 
before being nested one inside the other. The ring thus 
formed 1s stretched to the desired Gimensions { ad under- 
goes a sernes of complex thermai treatments. Also. the 
calibration of the 300 centering pieces 1s very precise. 
their grinding 1s essential, also their surface condition. 
which dotermines the rubbing corfficient of the belts- 
pulicys. The final mounting is carried oul on a special 
machine that selects and measures them. The computer 
then selects the last 15 im respect to thickness (the 235 
others being already in place) in order to adjust them 
very precisely according to the length of the bands. 


Though the belt was the most delicate part to develop. 
the pulleys control was the subyect of extensive research 
to relate thew movement to the accelerator. If the driver 
wants rapid acceleration, the system must favor higher 
engine turnover over consumption. by contrast, under 
more “gentle” driving. the gearbox adapts the ratio to 
the most cconom:cal engine speed 


This device provides variation without jerks. while 
rClasming the engine brake cffect (uniske the DAF"). and 
over a much broader range than a traditional gearbox. 
Result: increased driving comfort. and particularly a 
drop in fuel consumption. 


9920 
FIAT/ENEA‘s Chamber For Testing Auto 
Electronics 


36980069) Rome NOTIZIARIO DELL ENEA in 
l‘alhan Sep 8&7 p 66 


[Text] On 28 July, at the FIAT Research Center of 
Orbassano, was demoustrated the “anechon chamber” 
developed by the FIAT Research Center and ENEA. the 
largest experimental equipment in Europe for study of 
rehability of electronic systems for crvihan vehicles (22 
by 11 by 6.4 meters). 


The muitiative, which is im the contest of the activity 
provided for in the framework t between FIAT 
and ENEA (signed in June 1984), was explained by the 
president of the FIAT Research Center, Rossi, by the 
director general of ENEA. Pistcila. and by the director of 
edministration for the Botta agency 


The “anechow chamber.” named the Galileo Ferraris 
Room. enables reproducing real clectromagnetic ficid 
conditions (such as those produced by radio transmit- 
ters. radar imstailations. cic.) with the purpose of check- 
ing the operation of the sophisticated electron equip 
ment now instalied on a large scale in automobiles (such 
as ignition. check-control. braking system). which can be 
affected when it passes through such ficids yet which 
needs to have maximum efficiency 
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The rehability tests of indusinal components are one of 
the sectars of promotion and spreading of technological 
mnovatior by ENEA toward the national industry. 
above all ) »ward smaill- and medium-size industry. To 
thes end, tac body cooperated with the FIAT Research 
Center through: technical and financial support in devel- 
oping the “ane ho chamber.” and 1s particepating im 
use of the capernsental assets on a 40-percent of time 
basis, and mm research and capenm nial activities of 
common interest to be developed -* “4 next 3 years. 


The Galileo Ferraris “anechor chamber™ 1s the largest 
im Europe for civihan applications, and was designed 
entirely by technicians of the FIAT Research Center in 
cooperation with the major companies in the sector 


The two most important characteristics of a chamber ‘or 
clectromagnetixc compatibility tests are its shiciding 
power end ts “ancchor™ rating. In order to achieve a 
good shiciding power, and at the same time to prevent 
propagation outside the chamber of the high-intensity 
electromagnetic fields generated inside. it was necessary 
to create a very large “Faraday cage” composed of 
Copp. : sheets. by which the environment was compicie’y 
covered. This system guarantees clectrical contin=iy 
and prevents any escape to the outside or possibility of 
interference. 


In order to simulate normal environmental conditions in 
a confined volume. 1 was on the other hand necessary to 
reduce as far as possible the reflection ficids of the 
metallic structure enclosing the room: im short. to clim- 
mate the echoes and hence increase the anechouc level 
The technique used was to line all the surfaces with 
pyramids of expanded polyurethane. containing conduc- 
tive fibers. so as to dissipate the energy associated with 
the electromagnetic waves 


In thes way. a “calm zone™ was achieved mm ihe chamber 
simulating the conditions of open space 


The chamber was cquipped with a round table with a 
roller test-bench to simulate as well as possible real 
driving conditions and to onent the vehicle with respect 
to the antenna gencrating the electromagnetic ficid A 
sophisticated automatic observation and measuring 
devce. operated by a computer. enables observation of 
malfunctions of the electronic systems in the frequency 
range from 10 kHz to | GHz with field intensity of up to 
200 Vim 


9920 
BIOTECHNOLOGY 
New Biotech Companies in UK 


36984004 Paris CPE BULLETIN in French 
Jul 87 pp 21-22 


[Article signed RB.) 


el gt tg tp 
‘1K at thes tome. None of them is listed on 
exchange. in contrast to several hundred companies in 
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the Unsnied States. One of these companies s m a 
position to staad up to competition: Celltech with sales 
of $11 mulhon (95 percent caports). Investments im the 
United States mn thes field are much higher. For mstance. 
Cetus Corporatior. alone has succeeded m raring more 
capital than the total invested im all Britssh “start-ups™ 
since them creation 


Great Britain 1s known for the high level of mts research. 
the difficulties to overcome are essentially tied to pro- 
duction and market-ng. It 1s not a question of turning 
scientists into businessmen. but of improving their clh- 
ances with business circies. It should be ported out that 
“Sere are increasing Copnecteons between companies and 

wersties. In view of government budgetary resiric- 
sons, researchers have been forced to negotiate contracts 
with indusiry more frequently than in the post. Further- 
more. the Brish Government has adopted a policy of 
encouragement to facilitate associations between mayor 
companies and university laboratones. The LINK pro- 
gram should permit financing of finished projects whose 
results have some chance of succeeding on the micrna- 
tional market. However. US. financial analysts do not 
beheve that the club formula. which associates several 
firms in one RAD coalition, 1s a solution to the problem 
of having cxclusive industrial property mghts. In thes 
environment the smalicst companies. without their own 
RAD infrastructure. appear suincrable: For imsiance. 
Grand Metropolitain’s decrsson to withdraw from thrs 
field forces Biokut and Bro Catalyst. which had been 
sponsored by the group to scarch—not without diffi- 
cultty—for new buyers 


Meanwhile. there 1s a ncw vitality witnessed in the mayor 
British chemical. pharmaceutical. and agro-food compa- 
mcs which are active in broteshnology. IC] has created a 
multidisciplinary research center west of London it 
plans to buy the Stauffes Chemucals agrochemical group 
for | bilhon pounds and mmtends to acquire a share in 
SES (European Seeds Company) In the health field and 
m view of the delays in mmtroducing Genentech’s “TPA” 
to the US. market. Beecham 1s preserving 1s position to 
market cminase. a competitive specialty, while Well- 
come Foundation (Genetic Institute) 1s contesting the 
patcnts taken out on TPA by the California company 


239053 
COMPUTERS 
British ALVEY Project Examined 


36981324 Ameerdam COMPUTABLE im Dutch 
4 Aug a ply 


{[Unatirrbuted article “Flagship Developing New Tech- 
nologies—Britrsh Authorities and Industry Financing 
Research”. first paragraph «= COMPUTABLE imtroduc- 
tron] 


[Text] At a cost of 15.5 malhon pounds. the Flagship 


projyect 1s the most umportant progect in the Britesh Alvey 
research program to be funded by the government and 
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mdusiry. Flagship’s goal ss to combine th 
related technologies. a target that can best be 

by the nddic of the farmer who must take a wolf, a goat. 
and a cabuage across the mver om hes boat. Subsi 
“dectarative languzgcs” for the goet. “paralicl archuiec- 
ture™ for the wolf, “progrem transformation™ fer the 
cabbage. and the problems involved become obvious 


i 


ree 


The farmer's probiem 1s solved as soon as he has safely 


quently wrelevant. The solution to the mddic ss that the 
goat must be kept on the move to prevent 1 from cating 
the cabbage and to make sure i 1 not caten by the wolf 


The three parts of the Flagship project are mitricatcly 
lynked. yet the key to ts success well be the declarative 
languages 


Expressive and Compact 
Activities at the Impenal Ccllege 1p London have always 


The smportance of declarative languages rather lies in 


the multiple possibilities as a bases for parallel processing 
and as “raw maternal” for future software manufacturers 


transformations through which the appearance and per- 
formance of the code are altered but the final result 
remains unchanged 


Language development in the Flagshep project 1s struc- 
tured around the functional language Hope. initially 


developed at the University of Edinburgh. and the 


bound to increase. a mnachine-independent interianguage 


arget Language). which was developed at the 
Universny of East Angha «nd 1s currently garming recog- 
nition on «cher countries 


Actually. contacts have already been established between 
the developers of D4CTL and researchers at the Univer- 
sity of Nymegen 
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Cooperation 


In addis0n to the three aforementioned ficids. Flagship 
ts also concerned eith sysiem architecture. thereby 
atempting to create a reliable. safe. transparent. and 
efficent work environment for vanous users. vanous 
applications. and large wmounts .i data that can be 
accessed by a number of users. The PISA (Persistent 
Information Space Architecture) proyect of the universi- 
wes of Glasgow ano St. Andrews plays a major part m 
thes context. Flagship could prodably survive without 
thes assestance but not if the technology ss to stand a 
chance outside the sheltered environment of the research 
laboratory. Especially 1CL. which controls the consor- 
tuum. imtends to try hard to mtroduce the technology 


Thess 6 90 mean task. sence ft 5 largely unknown tern- 
tory. A tentative approach to declarat 
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been made with nce software and innovative hard- 
ware.” The umplcation being that the frontiers of thes 
method are gradually being formulaicd 


The mamframe systems department at ICL ws West 
Gorton. Manchester. s also convinced that the Von 
Neumann approach 1s outdated from an cconoma pornt 
of wew. Colm Skelton. the g-ncral manager of the 
Flagship proyect. and Brian Procter. the technecal man- 
ager. point oul that although the price’ performance ato 
of semiconductors has umproved every § years by 10. thes 
figure 1s only 3 for assembled hardware 


The actual value of information systems (hardware plus 
software) for the end user us difficult to assess bul they 
beleve increases cven more slowly ~The mmprove- 
ment of the price’ performance ratio at machine ‘evel has 
not followed the favorable trend in the 
prce’performance ratso of components.” says Procter 
If. om addition to thes “hardware gap.” there 1 also a 
“software gap © the difference between the potential and 
actual value of information systems becomes even great- 
er 


Technology Deceieration 


It 1 quite obvious that the progress made im semicon- 
ductor technology will slowly come to a standstill mm the 
1990's. so that systems manufacturers will be obliged ‘0 
find other ways of enhancing the value of ther products 
They will have to conssder new architectures to bridge 
the hardware gap and new software techniques to fill the 
software gap. In view of thes empending crises ICL. and 
consequently the UK and Europe. hope to have a iead on 
competitors with the vechnology developed by Flagship 


In the same way as the farmer and hes boat. the Flagshep 
team 1% NOt cupecting to cross the mver m one go. The 
proyect includes a number of phases for the development 
of hardware. languages. and software The functional 
language Hope was a starting pont. and long fcfore the 
actual project had even been conceived. Hope had been 
used by the Imperial College to determine how the 
ALICE machine could support declarative languages 


Transformation 


ALICE’s hardware was built by ICL m accordance with 
indusinal specifications that probably could not have 
been enforced in a university In July 1986 the Iimpenal 
College acquired a prototype with 16 processors and 26 
storage units. “Ths suddenly made our work on the 
software very com-zte.” says Darlingion. ALICE «a 
paralic! machine « th a number of hardware character- 
istics that can be weed advantageously if programs are 
cast in the nmght mo.!. This 1s why the machine proved 
useful for testing pruzram transformation techniques 


One of the techniques used 1s “memouzation.” in which 
the program structure 1s altered om such a way that values 
used more than once are stored and retneved insicad of 
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berg repeaicdls calculated Memouzaiion ss especially 
suttable for correcting the algoruthm to calculate the 
Fibonace: sequence. Theres rs om fact the recursive dcfim- 
won din filbin-l)-filin-2) The umportant pomt 
that the two cakculatons on the mght oced not be 
repeated whenever the definition 1s retmeved I 1s only 
necessary to store the last two calculated figures and add 
them 


Secondary calculations are always climinaicd during 
the compilation bul the standard method cannot be 
appleed here because with thes method the secondary 
calculations must have cxactly the same form as in the 
source program Thrs ts not a requirement for memor- 
vatson. a8 cases are sought m which the same valuc 
would have to be calculated twice cven though the 
code 1s different 


The manner in whech memoization 1s empicmenicd at 
the imperial College (the mnstial sca 1s not new) can 
be described as “aulomatx yet conservative” 
According to Darlington “memoization 1s always 
possible when «ft 1s indicated.” However. mevitably 
some opportunities are missed. It can even be proved 
that + 1s umpossible to track all cases. The basic nica 
though 1s that the remains in full control 
In Dartingion’s words. “In the type of transformation 
system we are attempting to sct up with ALICE. the 
user makes upper-level decrssons concerning the 
desugn. whereas the machine carnes out and controls 
these decirssons.~ 


AL ICL program transformat.on 1s now considered the 
bases for a new style of software design for the 1990's 
In the best case a Crogram must clearly reflect what 1 
i capected to do. The program must also make 
optemum use of the machine's features. It « hoped 
that transformation will be the key to solving 
the between these two requirements 


Formal Specification 


In the mara program design phase the code must remain 
as clear and undersiandabic as powible (nce a proto 
type program has been subjected to a few trial runs. the 
desugners will decide on a formal specification. In thes 
c2%¢. contrary to most specifications. the program must 
be performabic 


Fu thermore. the program must be tuned so that 
can run efficiently on a specific machine of machines. 
esther on parallel or un sequencial mode A high degree 
of competence 1s needed because this process requires 
knowledge of the machine as well as of the applica- 
tron. However, few things can go wrong since the 
meaning of the program docs not change no matter 
wow many transformations are performed. aad there- 
fore accidental errors are not lskely to occur However 
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mincate some transformation strategies may de. thes 
are always based on fairly clementar, operations burlt 
mito the systera and of proven mathemetical rchabil- 


ity 
Documeniation 


These clementary opcratrons constitute a so-called meta- 
language While tuneng the program. the programmer 
develops and refines a program in a metalanguage Thrs 
ts the so-called transformation plan. Theres plan comprises 
an accurate report of the transformations used to 
omprove the target program. Ai the Imperial College. 
Hope (and 1s successors) are used as metatanguages 


In thes software development modei two “documents” 
play a major role. namely the specification and the 
transformation plan. With these two documents the 
target program can be developed automatically. In ihe 
words of Brian Procier of ICL: “Thes not only allows us 
to separate the specification from the program improvc- 
ment. but also enables us to define for future generations 
whal improvements have been implemented ~ 


Thrs system rs considered to be the key to raped. rchabic 
and cconomuical software mamtenence Maintenance 
plays a mayor role m the present criss of the software 
indusiry ~Today m many places approumately 9) per- 
cent of the budget = spent on comparatively minor 
improvements to custeng programs.” says Procter. quot- 
img the statement that © desagn 1s no more than a special 
hind of mamtenance ~ 


It rs intriguing that mammtenance can be fully restricted to 
the specificatron. so that the v«ually less understandabic 
umproved code ss not affected Obviously. the revised 
specificabon must still be transformed mto a usabic 
program. ul according to Procter “i os lekely that 


on Sen workstations or 14 ICL mamframes under the 
VME operatong system 


The sex! step will be the setting up of a more detaiied 
emulator of “total mode!” incisdeng some characteris 
tS ™ *orecode. w thal some space os icf m the 


hardware for final step desugn adjustments 
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manufactured as 2 VLSI (Very Large Scale Integrated) 
cwrcust. Thes stage well only be reached once the financial 
support of Alvey 1s drscontinucd 


High-Quality Software 


The aim 1s to be able to burid systems ranging from a few 
tc a couple of hundred processors with the same 
general architecture. Together with the declarative lan- 
guages and the tools for program transformation i! musi 
be possible to create a powerful package for the devel- 
opment and supply of high-quality apphcations im the 
1990's. The paralic! hardware—probably the mos. strik- 
ag aspect of Flagshep—ts to a certam extent the least 
essential ~Paralic! machines are indeed important to us. 
but only mm combination eth a number of other mat- 
ters.” says Procter. For ICL the most promrsing prospect 
rs that they will be able to develop. supply. and mammntaimn 
software more quickly. more cheaply. and eth fewer 
errors. whereas the powerful featurcs that the users will 
be focusing on m the coming years are also being 
imtroduced This software must not only be onented 
towards the paralic! Fugship machine. Indeed. that 
would probably be tantzmount to cconomnK sun 


ICL well probably pass on some of ots “fifth-gencration™ 
research results to cstabieshed users of the Sernes 39 


mainframes. Especially mow that the company has 
accepted the principle of despersed outlets and the need 
for an umternational or European standard, 1 will be om a 
position to cxiend its market share considerably 


25059 


+ eee Sapercompeter to be Marketed 
I 


30980005 Ducwsetgort HANDELSBLATT i German 
1Oaa’ pir 


[Excerpts] “We now heve a market for increasingly faster 
supercomputers.” Prof Ulnch Trotienberg. director of 
Suprenum GmbH Bonn. says in assessing the prospects 
for setlong the “Suprenum | ~ the first parallel supercom- 
puter. starteng mm, 1989 The metial scentific apphcations 
on the so-called “Preprototype 0!” have been underway 
wnce spring of thes year. “Through these applications. 
paralie! con.puting 1s demonstrated as being functional 
and 1s made visible by means of graphic tools.” Dr Klaus 
Pemze adds. who also m a managing director of the 
company. founded m 1986 With support from the 
Federal Menrstry of Research. the company's obpective 1s 
to develop a computer for hughly compiles tasks 


Thes large-scale jornt propect was mnetiated m 1984 by 
Prof Trotienberg. whose obyectrve was to reach a Dreak- 
through om the arca of sorentific Computer apphcations 
by utehzeng super-fast numerncal methods A paralic! 
system with powerful and local memory units was 
decuded upon The first “pre-pretemmary mode!” has 
now been im operation sence spring The company took 
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ad. antage of the second imternatronal Suprenum ( oflo- 
Quium. being heid thes weck mm Bonn. as an opportunity 
tO aSSC8S progress to date and to provide an outlook for 
the futere 


According to Trotienberg. the demand sicmmuing from 
screntific cu. sossty for mereasingly core powerful super- 
computers not the only reason behend the aced for 
sp.ratc development m ihr area: supercomputers 
would also make « possible to derive more compiles and 
more precise mathematical models. A great demand for 
large computers 1s also coming from acrodynamucs. 
meteorology. energy research. ciementary partecie phys- 
cS. SeT™m-conductor physics. chemrstry and grology 


Therefore. Trottenberg foresees a favorable response to 
the Suprenum paralic! supercomputer. which imutiaily 
will be capable of four and. later. 10 bilhon computa- 
thons per second (10 gigafiops). In three to six years. a 
Suprenum I] may cven follow as a European Eurcka 


project 


The man phase of the prosect has been im progress sence 
May 1985. The Federal Minsstry of Research and the 
state of North Rhine-Westphaha are financing the 
proyect. whech has 150 employees from 4 large research 
organizations. § universities and § companies im indus 
try. The total costs for the project from ats Jefinition 
phase (starteng m April 1984) to the end of 1989 are 
estimated at approxurmatety DM 180 millon. More than 
half of thrs amount will go toward software development. 


The main responsibilities for managing and coordinating 
the mndrvedual activites of the 14 partners. who are 
responsible for ther separate proyects. were traasferred 
to the Sueprenum GmbH—<apital stock of DM 3 mil- 
hon—founded mm 1986 for thes purpose. The corpore- 
trons mmvolvwed are Krup Atlas Elektronsk GeebH. Bre- 
men (54 percent. 27 percent of whech 1s m trust). the 
Association for Mathematics and Data Processing mbH. 
St. Augustin (20 percent). the Stolimann GmbH. Ham- 
burg (18 percent). a BGB company (3 percent). and the 
two directors Trottienberg (3 percent) and Pemze (2 
percent) Suprenum GmbH itself currently has appro.w- 
mately ¥) employees. prmanly mathematicians. cng- 
neers. information soentrsts and physicrsts 


Dr Hemz Pemze considers the introduction of the “Pre- 
prototype 01” to be a stabelizing clement im the develop 
ment of the supercomputer. “Made In Germany” im 
view of the fact that problems during the initial and 
developmental phases had portended a delay of apprc.- 
mately a year with respect to the onginal plan Also. the 
comeuter s constructed cxclusrvely from purchased 
components. According to Pemze. the advantage im thrs 
polecy rs that state-of-the-art components can be utilized 
without mcurring the costs associated with developing 
new special chops 
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In hindsught. T rottenberg deems 1 to Suprenum s ads an- 
tage that Seemmens rs not directly mvolved im the progect 
“Wah Ssemens.~” he savs. “the development of chops 
would have mvolved sudstantial cffor our prosect 
would have Secome quite different” 


1239912913 
DEFENSE INDUSTRIES 


Firms in ( KA. Scotland Study Heiawi-lntegrated 
Vision Systems 


JO9RGOSS Munck FLLUG REVLE mm German Noor 87 
ro eS ew 


{Excerpts from artecie by Hetga L. Hilicbrand: ~All im the 
Vesor™) 


[Text] The heimect. originally developed for the protec- 
ton of the crew. today fulfills a large number of add- 
tonal tasks The prlot rs given the most important fight 
and target data on displays integraicd into the visor It 1s 
even possible to gusde weapons by means of sght line 
measurement 


The most modern function of the helmet ss remenrcent 
of medieval horror Gones about the “evil eve” a human 
berg who rs able to destroy a target just Dy staring at i 
But what was then superstition and slander 1s reality 
today Highly de ~-cloped circtronxs and wcapons tech 
nolog; make « possible 


The Israch clectro-optical imdusiry appears to have a 
certam lead m thes field DASH (Display and Sieht 
Heimet System) 1s a development of Elba Compuiers. 
Lod.. Marfa. lt was tested on a two-seater F-15. but can be 


micgrated into amy pursurt or fighter arrcraft 
Head Positron Determunes the Direction of Fire 
Ferrant. Edynburgh (Scotland) 1s offering its system for 


not for deploy ment in flight equipment 
To be sure. the helmet wisson system which also has thes 


(combat observer) detects a target. such as an enem) 
mesuilc Of an enemy aircraft. today he activates bes 
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The line of sight is given by contact-free measurement. 
There are several methods for this, which nearly all do 
not take into account the eye position of the pilot, but 
only the angle at which he turns and bends his head. At 
Ferranti a weak electromagnetic field is created with low 
power. A sensor on the helmet which ts inside this field 
measures the fluctuations in the field, from which the 
movement can be determined. It is possible to measure 
head turns up to 360 degrees, up and down movements 
of 90 degrees each and he!met inclinations up to 18 
degrees. Helmet positions which are a combination of 
these axes are also recorded. Another possibility of sight 
line determination consists of three optical measurement 
units, one above and one to either side of the pilot in the 
cockpit, which are aimed at marker points on the helmet. 


A completely different route is taken by MBM Technol- 
ogy Ltd., Brighton, East Sussex, England. They call their 
nelmet vision system Rear View Display, which is not 
intended to mean that the pilot sees what happens 
behind his back. On the contrary; the engineers pursued 
the concepi that a screen does not necessarily have to be 
installed in the direction it displays. And so instead of in 
front, they olaced the actual cathode ray tube with its 
display in the instrument panel directly behind the 
pilot's head. The advantage: The field of view of a head 
up display is primarily limited by the fact that the 
observer sits relatively far from the display (after all, he 
has to put his legs somewhere). The distance between the 
back of the pilot's head and the wall behind him is 
considerably less. The helmet therefore received a small 
camera optical system, which records the information 
from the rear display. From there it is transmitted by 
means of glass fibers which run inside the helmet from 
the neck to the forehead across the top of the head. A 
second optical system, aimed vertically down and ending 
with the helmet at the level of the forehead, reflects the 
data on a small, inward-angled, semitransparent mirror 
which 1s the actual display. 


A Few Additional Grams Can Weigh Heavily 


Of course, there are more electro-optical companies 
working on helmet- integrated vision equipment. Smith 
Industry in England, for example, only recently began 
development work, so that nothiag has been learned yet 
about their results. Also in England, Marconi Avionics is 
working on such helmet displays. 


The next step is presently being teckled by Ferranti: 
Even more functions, such as night-vision goggles, will 
be included in the integrated helmet of the future. Tive 
helmet displays of today can of course, just as a HUD 
[head up display}, show FLIR [forward-looking infrared] 
images, for which the sight line measurement serves to 
aim the night-vision camera. 


A helmet without these additional functions weighs 
around one kilogram. About 200 to 300 grams are added 
for the helmet displays and their electronics. That does 
not sound like much, but when these weights multiply 
with the corresponding g-forces it is important that the 
helmet is well balanced. 
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PHOTO CAPTIONS [photos not reproduced] The pilot 
is able to aim just with his eyes, as shown by the 
iliustration for the DASH helmet by Elbit. With the 
Bendix/Elop helmet the pilot sees the data overlaid on 
the image (large photo). 


The Rear View Display by MBM uses a CRT [cathode 
ray tube] behind the pilot's seat and acquisition optics in 
the neck. Ferranti as well provides CRT on the helmet 
and eye-controlled weapons guidance. 


11949 
FACTORY AUTOMATION, ROBOTICS 


French Integrated M .aufacturing Trade Fair 
Reviewed 


3698A005 Paris CPE BULLETIN in French 
Jul 87pp 53-55 


[Article by Guy Benchimal: “Problem Solving and 
Futurology of Manufacturing Integration: Report on the 
First International Integrated Manufacturing Show - 
INTEGRA’ 87: Paris (Palais des Cuxgres), 
4-5 June 1987"] 


[Text] The First International Integrated Manufacturing 
Show, INTEGRA 8/. which was held in Paris at the 
Palais des Congres, was organized by Hermes Scientific 
and Technological Publishers, and led by Guy Benchi- 
mol. It served to define the current problems in integrat- 
ing an Organization's activities: it brought together those 
responsible for manufacturing, methods, or CAD/CAM 
from various specialist areas: mechanics, electronics, 


agro-food. racking. 


It looks as though we cannot escape the creation of 
islands of automation. but we have finally understood 
that they must be considered, from the very outset, as 
reodules which will eventually be integrated into a 
greater whole. As long as we remain in the same field, it 
appears as though the obstacles to integration will be 
surmountable, especially if we have relative homogene- 
ity both in the materials which will function together and 
in their applications. These modules already exist, as do 
the networks which interconnect them and the available 
technology which creates them. Users begin to get into 
trouble when they try to make different applications in 
different fields communicate with each other and with 
manufacturing management. manufacturing manage- 
ment with organizational management, marketing with 
CAD/CAM., etc. The activities are different. they do not 
overlap, do not have the same values. The same is true 
for their relationships. The result is that it is very 
difficult, given the present state of the technology, to 
make such applications communicate among them- 
selves. That is the reason, as various different ISO 
[International Standardization Organization] commit- 
tees have recommended, that it is necessary to organize 
information in a uniform manner in all applications. 
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Although standards have not yet been established in this 
area, we can still recommend that users take note of the 
projects developed within the ISO to structure their 
information. This will facilitate their integration task 
and they will find it easier to conform to the standards 
once they come into effect. 


Nevertheless, the problem of communication between 
differing fields is not the only one. If communications 
can help overcome the difficulties inherent in the inte- 
gration of a few islands or modules, it is not enough to 
resolve the strategic design problems of the large inte- 
grated units which require complex models such as a 
company model. We can creat a functional or a concep- 
tual model. It is a lot more difficult to go from this model 
to the logical model when there are no direct points in 
common between the different functions and a set of 
software packages or of modular software on which we 
have to connect the information system which allows the 
different fields to communicate. We thus have three 
different holographic layers of a common reality: 


- the functional and decisionmaking organization, - the 
logical architecture, - the information system. 


We lack, except in very simple cases, a metamodel thai 
can ensure the coherence of these three layers. This 
particular lack is the major difficulty which integrated 
systems designers encounter today. It is true that a 
problem can frequently be overcome by avoiding it in 
some specific nontransferable ways which results in a 
spectacular finished product that makes integration look 
easy. This holds true for the detailed presentations 
desplayed at INTEGRA 87: Ingersoll Milling factories 
United States, which produce machine tools whose 
prices range between $1.5 and $3 million, the European 
Aerospatiale network, the European IBM and Hewlctt- 
Packard factories, or the Thomson group factories intro- 
duced by Guillaume Benci of Thom’s. 


But Guy Marechal of Brussels’ N.V. Philips and MBLE 
Associated SA opened the participants’ eyes when he 
introduced the Arcade [Architecture for CAD in Elec- 
tronics] project for communicating between heteroge- 
neous systems and different fields, and by demonstrating 
the conditions that had to be imposed on the various 
Philips work groups to allow the system to work in an 
experimental way, while awaiting the publishing of inter- 
national standards. 


The most common methods for circumventing integra- 
tion problems are as follows: 


—Work in a unique field: As the information is not 
structured ideally, it 1s considerably diluted, and so the 
application field is restricted to a relatively simple whole 
which will certainly not cover the size of the company. 


—Closely match the data processing architecture made 
up of modular software packages to the functional mod- 
el. This solution is valid for conventionally structured 
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organizations. Elsewhere, the solution is to adapt the 
software packages. or in an extreme case to create 
custom software, which can require considerable effort. 


—Establish manual interfaces which, whenever a prob- 
lem of translation from one context to another appears, 
allow a human operator to step in and make the trans- 
lation from a terminal. 


What can be hoped for in the future? 


—Systems allowing the creation of models based on 
primitives linked to standard functions or relations, 
which consider the present procedural complexities 
which are not only sequential but also parallel, closed, 
and iterative, and thus synchronized: 


—Interactive software management workshops allowing 
man to express his desires in terms of ends and not of 
means; 


—Metamodels which, from a given integration and 
decision level strategy, act as a framework for conceptu- 
al, logical, and data processing models, ending up with a 
global and complete architecture. 


In any case, to avoid a proliferation of approaches, it is 
desirable for international standards to supply a general 
framework for these future systems. Until then users 
must try to have a futuristic vision. Instead of working 
case by case and avoiding the current major difficulties, 
they must prepare for more significant ones in the future, 
when integration will have generalized tools. The protec- 
tion of their investment is in the balance. 


Gabriel Dureau, president of the ISO's “Industrial Auto- 
mation Systems” committee (and of other bodies as 
well), demonstrated at INTEGRA 87 that the seventh 
layer of OSI communications would not solve the prob- 
lems of data exchange and that to make a system 
completely transparent when seen from the man-ma- 
chine interface, you must add the layers needed to 
understand the data and its processing (application pro- 
gram languages). Jose Audy, of Aerospatiale’s Central 
Manufacturing Management, illustrated this point effec- 
tively when he showed the number of different views one 
could have of the same product depending on whether 
one was in marketing. preliminary or detailed design, 
manufacturing, quality control, or product support. 


In conclusion, we believe we speak for the majority of 
the participants in hoping that the next INTEGRA show 
will allow for additional: 


—demonstrations of accomplishments based on 
increased observance of these new principles, 


—opportunities for corporate strategic management to 
become interested in this common study so thai they 
become involved and introduce overall strategic issues. 
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ESPRIT 688 Project's Theme Is CIM-OSA 
36984006 Paris CPE BULLETIN in French Jul 87p 56 


[Text] CIM-OSA is the ESPRIT 688 project's theme. Its 
purpose is to define a computerized and integrated open 
manufacturing system. This project links 19 European 
companies (manufacturers, computer manufact’rers. 
service companies) and should soon publish the first 
public document (OSA-0) describing the basic princi- 
ples. The next document (OSA-1) on the system's func- 
tional architecture is expected in 1989. Software suited 
to the resulting architecture will result in the creation of 
a completely transparent interface between a user having 
an ordinary terminal and machines, applications. and 
databases which are more or less heterogeneous, and 
which, in a way, are the outer layer of the main comput- 
er’s Operating system. The principle has been tested 
under limited conditions in Philips’ ARCADE project 
which is operational in two of its centers. (Footnote AR- 
CADE: Architecture for CAD in Electronics; North 
Holland—COMPUTERS IN INDUSTRY 5, 1984 pp 
3-20.) The premise arises from the fact that a particular 
concept can be perceived differently depending on one’s 
point of view and on the way in which one’s data 
processing environment is linked to the context. Also, 
instead of trying to represent the data in its various 
contexts uniformly (design, manufacturing, supply, dis- 
tribution, after sales, etc.), they allow these views to 
coexist within the particular concept which acts as the 
master view. Each view can then be the subject of 
different versions, at a given moment or through the 
various successive stages of its evolution. 


So instead of the coexistence of different representations 
of the same concept, each one incompatible to the 
others, there is rather a different view of the same object, 
defined in a unique way, and organized around a master 
concept in a repetitive manner, each one of these views 
able to be studied as an object. 


The sum of the views relating to a single object is 
Organized in a way which guarantees their coherence 
(electric, mechanical context, etc.). 


This architecture can be generalized to any object includ- 
ing. for example, any physical object, a procedure, or a 
database. An object can consist of as many points of view 
as might be necessary. An electrical apparatus can 
include as one of its views a wiring diagram, for example: 
this wiring diagram can itself be described by a paper 
reproduction of its layout. 


25051 


WEST EUROPE 


LASERS, SENSORS, OPTICS 


New 5 kW CO,Laser Used by FGR Firm in 
FLexible Production Line 


36980050 Coburg OPTOELECTRONIK in German 
Vol. 3 No 5, 1987 pp 456-457 


[Text] The firm of J. M. Voith GmbH in Heidenheim 
seems excellently equipped for the requirements of the 
future factory. 


The first 5 kW production laser recently began operation 
in the Garchingen plant. In the framework of a flexible 
production line, two-mass flywheels are welded in series. 
The two weld seams, in which three different material 
compositions are combined, are of the highest quality 
and scarcely visible. 


Further, an additional application station permits exper- 
imental welding alongside the normal production pro- 
cess. 


The Voith plant was built and delivered by Leybold in 
Hanau. The laser unit is a high-frequency (27.12 MHz) 
pulsed longitudinal-flow CO, laser with a guaranteed 
output of 0.5-5 kW. 


The construction principle of the LH machine tools 
around the laser is the modular construction. Up t» 4 
welding stations can be arranged around a central 
machine stand and be served alternately by a single laser 
via corresponding beam switches. The installation deliv- 
ered to Voith is equipped with two work stations: a 
production station for series manufacture and an appli- 
cation station for trying oul new uses. 


Welding time is maximized by means of the two-station 
operation: While the laser is engaged in series production 
at the main station, at the same time the laboratory 
station can be assembled or disassembled in parallel. 
When the station is ready to weld, the laser beam needs 
only to be redirected by means of the pneumatically 
activated beam switch; after the test welding it can 
continue its production without delay. 


Downtime is thus limited to the loss of time (about | 
second) each time the laser beam 1s switched between the 
two stations. 


The new production laser therefore achieves short cycle 
times and low unit production costs. 


With a beam capacity of 5 kW great welding depths (up 
to about 10 mm) and high welding speeds can also be 
achieved. Distortion of the part ts minimal due to the 
low heat load. Refinishing is eliminated. 
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In addition to the high productivity and the excellent 
quality of welding. it is above all the great flexibility 
which argues in favor of the new installation concept. 
Both stations of the Voith faci/. are activated with 
computer numerical contro.. 


The production station is controlied along three axes. 
The track control for the experimental station has five 
axes. 


All the functions of the laboratory station can be exe- 
cuted from a board via a numerical control pane! with 
monitor and machine control panel. An identical second 
unit 1s available for the production station. 


Each work station is thus capable of being separaicly 
installed and programmed, which not only increases 
operational comfort but above all reduces loss of time to 
a minimum. 


With this flexible. highly productive. material processing 
center the house of Voith is excellent’ ; equipped for the 
tasks of the future. 


PHOTO CAPTIONS 
[Photos not included] 


Fig. |: The 5-kW laser beam welding unit with two work 
Stations and 2 computer numerical control facilities. 


Fig. 2: Design concept of the LBW 5000 with 2 produc- 
tion stations and | universal station. 
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French Sensor Technology Research Center 
Established 


3698 A009 Paris RECHERCHE TECHNOLOGIE in 
French Jun-Jul 87pp 16-17 


[Article: “Sensors Club™] 


[Text] The increasing demand for sensors in every field 
(procedure auton ation, automobiles, security of goods 
and individuals, medical technology. etc.) will signifi- 
cantly affect the way they will be produced: They will 
have to be miniaturized, be more reliable and cheaper. 
As a result they are a favorite field for applying new 


technologies. 


To reinforce its research the “Sensor Committee” of the 
Ministry of Research and Higher Education has pre- 
pared a program proposal whose approach has been 
approved by sensor manufacturers: It involves creating 
Or reorganizing appropriate expertise around a techno- 
logical research core which manufacturers will be able to 
use. 


The primary subjects included are: 
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- mucrosensors and semiconductors using mucrociec- 
tronic technology. - guided optics and sensors (optical 
signal transport, shared means. integrated optics). - sen- 
sors and associated systems (signal processing. commu- 
nication networks). 


These new technologies provide many opportunities. 
However, they require a high level of competence. of 
investment, and of research into ficids where the risk 1s 
still considerable for sniall- and medium-sized compa- 
nies, which make up a major portion of the sensor 
industry. 


The idea of creating an expertise center in a research 
laboratory having considerable resources and open to 
precompetitive research programs run by manufacturers 
would be an interesting way to reduce RAD costs. 


A move in this direction was recently made by the 
Atomic Energy Commission’s LET! (Electronics and 
Data Processing Technology Laboratory) at Grenobie, 
which suggests the creation of a manufacturer's club, the 
Sensors Club. to initiate precompetitive research pro- 
grams into microelectronic and integrated optics tech- 
nology. 


25051 
MICROELECTRONICS 


Overview of West European ISDN Strategies 


36980030 Milan ELETTRONICA OGG in Italian 
May 87 pp 51-56 


Integrated Circuits 


[Text] It is clear that, in order for ISDN to become a 
reality, there will have to be a substantial expansion of 
basic technology that will provide tclecommunication 
systems designers with integrated components which 
would efficiently solve the problems connected with the 
handling of voice-data ‘nix. Companies producing sem:- 
conductors which have entered the ISDN market are 
numerous—there are already more than ten. In the 
following. we shall present the strategies of sonie of the 
most important semiconductor companies. Many of 
these already have integrated circuits meeting the 
CCITT-ISDN standards: other companies have reached 
advanced research or test stages. It 1s not our intentron to 
present a complete review of all products applicable to 
ISDN, but rather to furnish significant examples typify- 
ing market development. 


SGS 


SGS has concentrated its study and research efforts in 


the development of an integrated circuit for the manage- 
ment of the U interface. that is. for the direct control of 
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the communication line. The main problem tackled by 
the SGS designers was the type of technology to be used 
for communication management. 


Presently, two strategies are being used: echo crasure. 
and ‘ping-pong’ systems. In the ficst approach very 
sophisticated components are needed (chips with over 
100.000 transistors). but there are less limutatvons on the 
maximum Communication distance and on transmission 
frequencies. In the second approach signals are repeti- 
tively sent over the line, from one end to the other. and 
this lomats the method's applicability to short range 
communication systems. 


SGS has developed a technique which integraics the 
advantages of the two different approaches, with costs 
similar to the ‘ping-pong’ systems. The technique is 
based on the encoding of signals into fixed length frames 
which are subsequently subdivided into three portions 
(information, echo, and a combination of the two). Since 
the system knows the content of cach portion of the 
frame it 1s able to extract the data proper and informa- 
tyon on the echo, and then uses this information to cancel 
the effects caused by the echo. 


Presently. the device has been built on a logic card using 
gate-arrays: the first devices on single CMOS chips are 
expected for the second half of 1987. 


The second SGS chip. called SMT 1C10. will include. 
among other features. a line interface. an encoder-decod- 
er, an equalizer circuit, a module for echo cancellation. 
and a 12-bi converter. The transmis- 
sion speed is 144 kb/s and it 1s possible to achieve 
transmission distances of several kilometers. The inte- 
grated circuit conforms to the ISDN standard of CCITT. 


Siemens 


Siemens offers a large selection of integrated circuits for 
ISDN applications, all based on CMOS technology. 


PEB 2070—The principal function of this integrated 
circu + to handle channel D protocol. The chip 
includes a FIFO structure of 64 bytes for cach direction 
of transmission. 


PEB 2080—The circuit allows a four wire interface of 
the S type. CCITT standard. In addition to the functions 
required by the ISDN standards. the chip includes add- 
tional functions wasch can simplify specific applications. 
The device also furnishes typical transceiver functions. 
various recovery modes. and allows a maximum of cight 
terminals to be connected to the same network. 


PEB 2085—This device integratcs in a single chip the 
functions available in the two previously mentioned 
components. 
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PEB 2090—The PEB 2090 allows full-dupiex transmis- 
sion of voice signals or data on telephone lines (type U 
interface). Relevant characteristics of the chip are: a 
maximum 8 Km transmission distance. transmussion 
speed of 144 kb/s. use of echo cancellation technology. 
functions for recovery management. and possibility of 
control by means of software. 


PEB 2095—This device, analogous to what takes place 
in the PEB 2085. integrates in a single chip the functions 
of PEB 2095 and PEB 2070. and it also is meant mainly 
for the management of PABX systems connections. 


PEB 2050—The 2050 accomplishes the control of voice 
signals. data. and housekeeping for a maximum 
of exght lines. It uses the interface between the standard 
SLD bus. the PCM communication sysiem, and the 
on-board microprocessor. 


SAB 82520—The purpose of this integrated circuit 1s to 
interface high speed communication ‘ines which utilize 
X.25 protocol of level 2 or the access procedures for type 
D channel with a microcomputer. 


Thomson 


Thomson Semiconductcurs has prepared a research and 
development pian for ISDN integrated circuits based on 
integrated components using HCMOS and CMOS tech- 
nology. The components presentiy being studied arc 
aimed at offering efficient implementation at all leve!s 
within the ISDN s*andard. The circuits being developed 
are: 


Name Function First avaslabulity 
SID-1 S-interface Fourth quarter of 1987 
SID-2 S-unterface First quarter of 1988 
UIT U-smterface Transceiver Second quarter of 1989 
HC HDLC controller Third quarter of | 988 
IPS ISDN-power pack First quarter of 1988 


TC - circuits Second quarter of | 983 


Also predicted for a later time is the development of 
other integrated circusts for the control of communica- 


ton protocols, and for terminal adapters. 


SID-1—This integrated circuit provides basic control 
functions for the S-interface. Summarizing briefly its 
principal characteristics, it 1s to be pointed out that the 
receiver allows the maximum distance of the standard 
1430 to be extended to 1.5 km. Applications for which 
the circuit 1s particularly suited are PABX line-<ards. 
NTI and NT2 type devices, and terminals. 


UIT—This component is a transceiver for the U-inter- 


face and allows the management of a full-dupiex trans- 
mission on a 2-wire line. The maximum transmission 


distance 1s 8 km. 
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1TC—The principal characteristecs of this device are the 
integration of various circuits on a single chip: typical 
examples are a circuit for encoding-~decoding and filter- 
ing. a programmabie controller for gain during reception 
and transmission, a control circunt for an auaxshary 
speaker outlet. The chip. which can be controlled by a 
mucroprocessor for the selection of B! and B? channels. 
18 specifically designed for audio components of network 
terminals. 


13120/12913 
SCIENCE & TECHNOLOGY POLICY 


Fraunhofer Chief on Fiscal 1986 Activities, FRG 
R&D Policies 

36980007 Dusseldorf HANDELSBLATT in German 

1 Oct 87 p3 


[Text] os! Munich. Al a press conference in Munich. Prof 
Max Syrbe. President of the Fraunhofer society. cau- 
toned against furthering space cxploration at the 
expense of a broader support for economic cxpansion. 


Up to now the Federal Republic of Germany has focused 
its research effort on basic research and on promoting its 
technological competitiveness. A stronger commitment 
to space just should not be permitted to shift the pror- 
ities tO national prestige Objectives. Syrbe sand. because 
“this would no longer be im keeping with the vital 
interests of the industnalized Federal Republic ~ 


It appears there 1s a heavy emphasis on promoting space 
exploration on account of the “necessary integration of 
European high tech and independence from the United 
States.” Syrbe. however. views the priorities differently 

most important for Furope 1s the complete opening of 
markets, cooperative proyects such as the Eurcka pro- 
gram and the development of a competitive position in 
world trade. To reach these objectives. research is 
needed mainly in the areas of information systems. 
biotechnology and new materials 
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“Space 1s not everything.” Syrbe sasd. and he pointed out 
that proyects of such magnitude tre up for long penods of 
tyme. not only large sums of moncy but also. based on 
expenence. cause unforeseen and thus unavordabie cost 
increases. 


“We support the efforts of the FRG Rescarch Minister to 
lamut the space research related cxpenses. including the 
mstitutional requirements in his budget. to 19 and no 
more than 22 percent.” which amounts presenily to 
about DM1.5 billion a year. 


The Fraunhofer Society was able to spend during fiscal 
year 1986 a total of DMS12 million. 1c. 17 percent more 
than in 1985. and twice as much as on 1981. Enghty-six 
percent was carmarked for contractual research. while 
defense research decreased to only |! percent. and 
service indusines received 3 percent. Syvbe said that 
“the driving force of our growth comes from the business 
research contracts, which imcreased last year by 33 
percent to DM101 million for 1.800 individual projects 
The research orders placed by the Federal Government 
and the States rose by 14 percent over the previous year 
to a total of DM106 millon. 


The number of workers increased by 8 percent to 4440 
Syrbe sees in the 9 percent fluctuation ratc. especially in 
the change with resgu-t to industry and the universitics. 
a desirable “transfer of technology over heads.” In 
addition, since 1980. 44 new enterprises thal now 
employ 400 workers were created by former Fraunhofer 
scientists. 


For the next few years Syrbe antecipates further growth. 
mainly due to an increased industrial interest in cooper- 
ation. About half of the orders omginate from small to 
middie-size enterprises. “The development of compics 
technical systems, nowadays accounting for about 25 
percent of our work. continucs to gam im importance in 
relation to the development and im orovement of indi- 
vidual matenals. products and processes”. President of 
the Fraunhofer Society remarked. The main emphasis of 
the Fraunhofer Work 1s in the areas of microciectronics. 
information and production technology. environmental 
research as well as solar technology. 
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ADVANCED MATERIALS 


” R&D in GDR 
23020001 Berlin WISS:NSCHAFT UND 
FORTSCHRITT im German No 9. 1987 pp 233-236 


[Artucle by Dr Stcfan-Ludwig Drechsler. Central Inst- 
tute for Sold State Physics and Matenals Rescarch of 
the Academy of Scoences of the GDR. Dresden. at 
present at the VIK [Expernmental Low Temperature 
Institute] Dubna. Laboratory for Theoretical Physics. Dr 
Eterhard Mrosan. Dresden Technical University. Phys- 
sc3 Section, at present at the VIK Dubna. Laboratory for 
Theoretical Physics: and Prof Dr Paul Ziesche. Dresden 
Technical University, Physics Section: ~ “High-Temper- 
ature’ Superconductors] 


{Excerpts} One of the most interesting processes of solid 
State physics 1s superconductivity. The following articic 
(based on a colloquium iecture at a seminar for theorct- 
cal physics in Dresden) supplies carly information on 
this fascinating development 


Since the begrnning of the year a sort of “gold rush™ has 
spread “lke rc” among psysicests all over the 
world. People are talking cuphorw ally of the invention of 
the century. Within a very short penod of tume these new 
superconductors were produced and mv stigaicd at 
many research cstablishments all over the world. and 
therefore at the VIK Dubna as well. Even installations 
which previously had nothing to do with low tempera- 
ture physics have gotten into the ncw development in 
the GDR as well screntests are working on thes probiem. 
Accordingly. in Apni of this year « was possible to 
produce, at the Central Inststute for Sold State Physics 
and Materials Research of the Academy of Scrences of 
the GDR in Dresden. a maternal whose clectncal resis 
tance drops strongly at a temperature of 9! degrees 
Kelvin and 1s no longer detectable at 83 degrees Kelvin 
The samples’ diamagnetism 1s characteristic of super- 
conductivity. At Humboldt University in Bertin as well, 
sampiecs with transition temperatures between 88 and 95 
degrees Kelvin are being produced and intensively inves- 
togated. The same holds truce for the Dresden Technical 
University and the ZfK [Central Institute for Low Tem- 
perature} Rossendorf 


In the meantime the assessment made after the first great 
“push” on the spring of thes year that “now the bustle 1s 
over and careful detail) work 1s beginning™ may again 
require correction. because the latest reports (thes tame 
apparently to be taken more scrnously) on mmdirect evi- 
dence for transition temperatures of 240, 270. and even 
300 degrees Kelvin invite attention. If such reports are 
confirmed. news about the stability of these supercon- 
ductors must be awarted For engineering applications 
the statement 1s also very important that t has been 
possible through improved manufacturing conditions 
(for example. epitaxy) to obtain pure superconducting 
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phases with transit 7 temperatures close to 100 degrees 
Kelvin which have current micasitics of 10°_10° 


amperes per square Centimeter 


From thrs fascinating devclopmeni 1 must also be con- 
cluded that thrs article—for which reports or comments 
were supplied by Dr H. Eschrig (ZFW [Central Office for 
Heat Economy} Dresden). Dr J. Schresber (Dresden 
Technecal University), Prof Dr R. Knoener (Dresden 
Technical University). Prof Dr E. Hegenbarth (Dresden 
Technucal Universsty). Prof Dr R. Herrmann (Humboid: 
Unversity, Berien). Prof Dr J. Rechter (Physics Depari- 
ment of the Academy of Sorences of the GDR). and Prof 
Dr W_ Buckel (Karisruhe}—<an only be prelemonary. and 
will be followed by others soon 


$$86/609 | 
BIOTECHNOLOGY 


Use of Radionuclides by CSSR Nuciear Biolog; 
Institute 

24020035 Prague TECHNICA Y TYDENIK om Coeck 
No 3, 13 Jan 87 pi.3 


[interview with Enginees Josef Benes. Doctor of Screnc- 
es. Director of the Inststute of Nucicar Biology and 
Radiochemistry of the Czechoslovak Academy of Sc- 
ences in Praguc. conducted by Blanka Brabiecowa} 


[Excerpts] Apphcations-onented research at the Institute 
of Nuclear and Radrocikemrstry of the Czecho- 
slovak Academy of Soences (CSAV. Ceskoslovenska 
akademuc ved), although 1 has very specific arms, on the 
other hand ennches in every way the work of practically 
all the biological mstitutes of the CSAV—as well as 
broad ficids of agricultural. medical and veterinary prac- 
tice. And indeed its interconnectedness—the Institute 
cooperates with three manufactunng enterprises and 6 
research institutes—impressed us What significance do 
radionuchdes have. for imstance. m human medicine. 
where modern radiormmunological i sued” 
What do the results of screntific research signify for our 
national cconomy” More on all thrs inside thes rssuc in a 
conversation with the Institute's director. Engineer Josef 
Benes. Doctor of Scrences 


[Answer] We conceive our goals from a long-term per- 
spective to be such that newly discovered knowledge will 
be assured of application in an ever-broader sphere of 
screntific specialties and will contribute to the nation- 
wide ciplonation of ciaperimental results as primary 
productive forces im the work of society. We are also a 
workplace with a broad multidssciplinary character. To 
acquaint TECHNICKY TYDENIK readers with some 
of our work In research and development on methods of 
preparing new types of brologically active substances 
tagged with radionuclides we have succeeded im prepar- 
ing so far 350 compounds tagged with rsotopes of hydro- 
gen. carbon. 1odine. phosphorus. sulfur and scienrum 








and cxplonation of radsonotopes of 1° ¢ Czechoslovak 
Commussvon on Atom Encrgy | am referring mainly to 
arruno acids. pepudes. fatty ads. sacchandes. a number 
of pyrnmedine and purine bases. antsbrotics. sicrosds. 
Mycotouns. cic 


(Question) All of thes also comes about thanks to wide- 
spread soentific Cooperation 


[Answer] And also micrnational cooperation We coop- 
crate with the Brologscal Center of the Hunganan Acad- 
emy of Soences and with the Institute of Bioorganic 
Chemustry of the USSR Academy of Scrcnces. and before 
ee en ee eae 
cluded with the Inststute of Plant 

Saiecewaliin Uh Ante ation, Catia 
more, we are partscupating in two programs of th: World 
Health Organization: the Chemical Safety Program and 
the Reproduction Program 


For 10 years now we have been solving problems m a 
program of development and routine provision of rat- 
sormmunoanalysss services in Czechoslovakia. The pro- 
gram of synthesis of radsolgands and protem conjugates 
8 Concentrated im three arcas sicrond hormones. myco- 
tox, and ergotic alkalosds. and sciected peptide protco- 
hormones. The results of research in sicron bormoncs 
find application chiefly in endocrinology. for crampie in 
the reproduction of domestic animals. | am referring to 
—— hgh wy: mvestsgation of the hor- 

. whech will be useful also mm human 
yet og ee rh ah Aetne 
preciuon determination of the presence of aflatoxins. for 
crample ochratoun. based on radsormmunocanalysss 
(RIA) One result will be tumety detection of hazardous 
substances im consumer products and foodstuffs in 
addition to directly protecting human health. this ell 
help prevent major losses in agriculture The therd arca 
of our endeavors includes RIA of the angrotensin and 
encephalin system. as defined in human medicine, We 
already have to ovr credit ) such RIA of systems. These 
are carned owt mm research mstitutes and health «are 
facies. Together with the Institute of Radioccology 
and Explontation of Nuclear Technology of the Czecho- 
slovak Commission on Atomic Energy m Kose we 
share 5 certificates of mmnovation and 3 inventions for 
which patent notices have been mssued. The results of 
research have also been used im the production of 5 
commercial RIA devices 


{Question} The research in human medicine 1s genuinely 


imteresting. Could you say something more aboul i. 
Comrade Dorector” 


[Answer] In the field of radsosaturation methods. a new 


concept has been formulated and cipernmmentally csiab- 
lsshed of the role of lecithin cholestcrol acy! transferase 
(LCAT) im the ongin of cardiovascular diseases. It has 


The goal 1s to have an effect on endogenous choilesicrol 


our Institute a vouwe m the drafting of the protocol of 
cooperation on impliementation of the SPIN research 
with the Laboratory of Nucicas Problems of the 
Unified Inststute for Nucicar Research mm Dubna. Per- 
sonnel from the Low-Temperature Physics Section of the 
Department of the Charies Unp- 
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among them m partcular the trace clement scicnium. 


Our Instrtute 1 studying its brologecal activity and 
factors whech affect a. An mseparable part of 


our populations. The results demonstrate that our tern- 
inght of the fact that scienrum 1s an clement indispensibic 


diseases 1m Man. i 1 Necessary to devote greater aticn- 
thon to research on seienmum for the sake of the people's 
health 


In conciusson. | would like to say that the rational use of 


develop further in human and vetermnary medacinc in the 


ment And the recent progress in clemental analyses will 
make possible rational use of sources of fuel and energy. 


It 1s worth noting that the Inst'ute has achieved several 
onginal screntific drscovernes. | am referring. for cxam- 
pie. to them proncening achievements with vasous cata- 
lysts. conjugates and hgands for 

radsotests for enzyme reactions. cic. For these screntific 
accomolishments here at the Institute they have carned 


Photograph ( aptions [Photos not reproduced] 


The Director of the Institute of Nuclear Biology and 
Radiochemustry. Engineer Josef Benes. Doctor of Scrences. 


Highly sensitive liquid chromatography 1s used to sepa- 
rate complex mistures of sold and hquid substances. 
With its help i possible to make quick and precise 
qualitative and quantitative analyses of reaction mix- 
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The method of atomx absorption spectrophotometry 
(AAS) serves to detect trace concentrations of ciements. 
In the . Doctor of Natural Soences Jon 
Dedina. Candidate of Sorences. 


13289712913 
COMPUTERS 
Treads in Competer Use. Education in 
C zechesiovakia 
Computer Education at Technical ( olleges 
24020005 Prague MECHANIZACE A 


4UTOMATIZACE ADMINISTRATIVY om Coech 
No &. 1987 pp 286-289 
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m electron computers (at the ciectrmcal engunecring 
facultses). computer scence (al the universstics) or auto- 


maicd systems (at the VSE [College of 
Between 29 and 40 percent of these jobs 
are filled by of .econdary schools. Many of the 


workers have been trained only for specific (hardware or 
software) systems. The raped pace of progress makes 


independently. are unable to upgrade them qualifications 
on them own. As a result. the efficiency of thew work. as 
well as of the products they produce. 5 low. 


A drtasied analyses of computer technology's deveiop- 
ment reveals that the prereqursstes for a surtabic level of 
tra:mong are not adequately ensured even in the present 


covered m the greatest detail. During the next 10 to 20 
years. we will have to tram: 


|. Scsentests, designers. and engineers for the branch of 
computer technology itscif 


3. Computer users who will regard the computer as a 
problem-solving tool in their respective ficids. 


To consider these questions systematically. the CSR and 
SSR Ministnes of Education sect up a council on clec- 


Fristacky, CSc, Slovak Institute of T 
lava, Docent Engr Viastirmil Janes, CSc. Crech Institute 


of Technology. ee ee ae 
CSc. Slovak Institute 


é| 
i 
it 
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: 
ie 
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Cybernetics. Bratislava. Docent 
Engr Imnch Rukovansky. CSc. Brno Technical Institute. 
Docent Engr Jan Staudek. Csc. Brno Technical Institute. 
and Professor Engr Jaroslav Vicek. DrSc. Czech Institute 


of Technology. Prague. 
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After a thorough evaluation of the situation. the follow - 
ing proposals have been drafied with the heip of many 
Otaer members of departments thal tcach ciectronx 
computer mayors. 


=o GENRES GOED et Se Gaines Sian 
comparson—from the 


sonal profiles of graduaics majoring respectively im 
engineering Cybernetics. macrociectromics and computer 
scence. 


- The curnculum for clectronx computer majors. 


Bref syllat of the special theoretical and applied 
courses. 


These proposals are being submutied to the Minrsines of 
Education. with the recommendation that instruction on 
them bases begin as of the 1988-1989 academuc year. By 
pubirshing the proposals in thes journal. we are soliciting 
the readers views and possible suggestions. as men- 
toned mm the imtroduction, furthermore. we wish to 
acquaint with the proposals the personnc! managers a! 
the enterprises. giving them detasied information about 
the studies of clectronic Computer majors at the techn:- 
cal colleges. 


Professional Profile of Graduate Majoring in 
Electronic Computers 


The graduate’s professional profile 1s determined by hrs 
theoretical and applied knowledge. gained from studying 
mathematics. computer scrence. physics. the principics 
of clectncal engineering. microciectroni technologies. 
electronics and optociectronics. automation and micro 
processor technology. clectronix measurement. and 
transmission of information. His profile 1s charactenzed 


by knowledge of the following ficids. 


- The methods of analyzing. designing. modeling and 
verifying digital systems. at the systems. logic and cicc- 
tronic levels. 


- The architecture and operation of computer sysiems. 
including microcomputer. paralic! and distributed sys 
tems. 


- Rehability. diagnostics and test generation. at the 
software. «ystems. logic and clectronic levels. 


- The methods and tools for the computer-aided design 
of computer systems. 


- Special computer architectures from the viewpoint of 
concepts and applications (for the processing and recog: 
nition of signals. for the interpretation of high-level 
programmung languages. for the management of data- 
bases and knowledge bases. cic}. 








- Development of programmung tools and systems. 
including the design of languages. translators. and oper- 
aling systems. 


- Computer graphics. 
- Aruficial untethgence nethods and tools. and 


- Measuring and rating the performance of computer 
hardware and software 


Particularly the follow-ng career opportunities are open 
to the graduate 


- AS a designer or design engineer of computer systems. 
al organizations engaged in the research. development. 
production and applications of computer sysiems. 


AS a systems engineer im the qe 
jatalling ond eperating computers, incteding perigher 
als (from the viewpoint of the hardware and software). 


and manufacturing (CAD. CAE. 
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Comparison of Graduates’ Profiles 


From the viewport of computer tcchnolog). the reia- 


tical engineering faculties of a technical college. and mm 
computer scrence af a universsty. can be summed up as 
follows 


The graduaics majoring im engineering cybernetics (in 


controlling 

and essence The graduaics majoring in ciectronx com- 
puters mainiy provide and mamta the hardware and 
software. Furthermore. on the teams that are developing 
systems to control indusinal and other processes. they 


prmarniy im the physscal principles and procedures for 
and z 


(speed, rehability. etc.) of the systems. 


The graduates majoring im Computer scoence gait gener- 
ahzed knowledge of computer<ontrolied plznts or pro- 
cesses and computer systems. and they maste: th< meth- 


(Asterisks indicate elective courses) 


Mathematical Analyses |. 11) Functions of real vanab'cs. 
lumst. continurty. dernvation and differential. mean valuc 
theorems. Taylor's senes. limits. seeuences. cxponential 
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Database Design*: Definition of concepts: information 
sysiem, expert system, and knowledge-based system. 
Design of the database schema, approaches to describing 
behavior, conceptual modeling tools, implementation 
methods, computer-aided database design. 


Principles of Artificial Intelligence*: Basic Al concepts. 
Representation of knowledge; general solution of prob- 
lems. Predicate logic; automatic proof; resolution prin- 
ciple. PROLOG and LISP languages (fundamentals and 
use). Al applications (briefly): expert sysiem:, natural 
language processing, pattern recop iition, learning, and 
cognitive robots. 


Artificial Intelligence*: Al methods (heuristic program- 
ming, production systems). Representation of knowledge 
(declarative and procedural knowledge, inference, 
semantic networks, skeletons). Natural languages (anal- 
ysis and synthesis). Expert systems (design, use, and 
diagnostics). Cognitive processes (learning, planning). 


The courses not listed here are core subjects common to 
all majors of the electrical engineering faculties. 


[Box, p 289] 


New Electronic Components 


The worldwide development of electrical engineering 
produces each year hundreds of new electronic compo- 
nents that permit completely novel ways of designing 
electronic instruments, equipment, control systems, etc. 
The Czechoslovak electrical engineering industry, too, 
must develop new types of electronic devices that will 
contribute toward implementing the program for the 
widespread use of electronics in the Czechoslovak econ- 
omy. By 1990, for example, Tesla Electronic Circuits 
and Components, in Roznov, must increase its commod- 
ity output 2.5-fold over 1985. The production assort- 
ment for the 8th Five-Year Plan comprises nearly 1,800 
component types. Although this assortment is a reliable 
supply base for solving many of the problems of final 
electronic products, it is able to supply neither the entire 
demand for electronic components nor its growth. Qual- 
itative changes are expected from the implementation of 
the CEMA countries’ Complex R & D Program that 
assigns Czechoslovakia the task of supplying also the 
other member nations with technologically demanding 
integrated circuits, in exchange for components in a 
range of other classes and types. The primary purpose of 
this cooperation is to allocate the production programs 
$0 as to achieve economies of scale and improve product 
quality. 


The new components being introduced in the market 
during the five-year period include, for example, new 
types of custom chips from Tesla in Roznov, an 
advanced generation of 12-bit converters, and split- 
screen displays. Tesla in Piestany will assign to produc- 
tion a single-chip microcomputer with resident EPROM 
memory, and modern types of RAM; an outstanding 
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technical novelty will be a CCD color camera. Tesla in 
Lanskroun will come out with a new series of electrolytic 
capacitors, including capacitors for industrial applica- 
tions. Tesla in Hradec Kralove has assigned to produc- 
tion monolithic capacitors of modified design, and 
ceramic packaging for integrated circuits. The other 
Tesla enterprises are also coming out with new products. 


PC Use, Production 
24020005 Prague PTT REVUE in Slovak No 4, 1987 
pp 120-123 


[Article by Engr Roman Ondrus, URcS, Bratislava: 
“New Trends in the Development of Personal Comput- 
ers” } 


[Text] Computer-based automation is radically changing 
many aspects of society's life. Experts generally agree 
that, in the immediate future, personal computers will 
also have an ever-greater impact in such areas as office 
automation, word processing, filing of personal notes 
and records, accounting, budgeting, etc. 


The CEMA countries Complex R & D Program through 
the year 2000 confirms that the personal computer will 
be an outstanding tool of the future. The program's 
section entitled Widespread Use of Electronics in the 
National Economy sets as one of its primary tasks the 
development of mass-market computers for extensive 
use—of personal computers with abund2ziai sofiware, to 
meet the needs of the national economy's branches and 
R & D organizations, as well as for home use. 


This article offers a brief survey of the development of 
personal computers, and basic information on the pros- 
pects and possibilities of their application in today’s 
world. 


Wide Range of Personal Computer Applications 


The first computers that appeared over 40 years ago were 
too bulky and slow, and had a large number of electron 
tubes and mechanical parts. They were neither econom- 
ical nor reliable, and did not resemble at all the plastic 
housings of today’s microcomputers. Yet their appear- 
ance was a breakthrough and penetration into a new 
sphere of science and social practice. 


The computers’ potential long remained hidden behind 
the walls of computer centers, and access to it was 
effectively guarded by the professionals running the 
computers—the programmers and systems analysts. The 
computers’ impact was merely indirect, and not so 
significant as had been predicted in the 1950's. But the 
arrival of microcomputers of various types. intended for 
diverse applications, successfully broke this monopoly. 
(Personal computers first appeared on the world market 
in early 1975, and ten years later their number increased 
to more than 20 million units.) 
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A delegation of experts from the USSR Academy of 
Sciences visited the United States last year. to acquaint 
themselves with personal computers, their installation 
and practical applications. Members of the delegation 
found personal computers in operation even in many 
kindergartens and elementary schools, as well as in 
stores, banks, al transport and communications facill- 
ties, ON UNiversity campuses and in business offices. The 
delegation’s conclusions and impressions from this visit 
can be summed up as follows: 


- The personal computer is a “commodity” that is widely 
used and much in demand. 


- Computers may no longer be regarded solely as produc- 
tion tools. The large assortment of personal computers, 
together with peripherals and software, is intended for 
use not only at work but in everyday life as well. (Prices 
at the low end of the computer market start around 250 
to 300 dollars a unit. That is the price. eg. of a 
Commodore 64 computer, including printer and word- 


processing software.) 


- The process of the computer's transformation into a 
consumer good affects the individual's social relations 
and awareness. By the end of the present century, the 
computer will have inevitably become a part of his 
world. 


Basic Characteristics 


One of the various criteria on which the classification of 
personal computers can be based is their intended use. 
Accordingly, we distinguish home computers from pro- 
fessional computers used at work (in offices, plants, etc.). 


In the following we will consider the class of professional 
computers. 


According to one of the many definitions to be found in 
the technical literature, the personal computer (PC and 
home computer are respectively a commonly used abbre- 
viation and designation) is a simple computer, usually 
built with a single-chip microprocessor, and used mostly 
by one person and possibly by several persons. Fig. | [not 
reproduced] presents the general block diagram of a 
personal computer. 


A PC always has an 8- or 16-bit central processing unit, 
between 4Kb and 512Kb of memory, and a keyboard 
similar to that of a typewriter. Depending on its techni- 
cal level, performance and price, a PC also has the 
following units: 


- A monochrome or color monitor to display alphanu- 
meric information (usually 16 to 25 lines, and between 
32 and 80 characters per line), and often also special 
characters with which it is possible to draw simple 
figures. The more expensive computer may have a 
graphics CRT, usually with about 70,000 pixels. possibly 
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in color. The more simple computer may use a TV screen 
for display, by directly connecting the computer's output 
to the antenna input terminal on the TV set. 


- External memory, usually one or two disk drives 
(floppy diskettes). The most expensive computers may 
have a hard disk with a capacity of about 1UMb. Home 
computers may use a commercial cassette recorder for 
their output. 


- A printer (or an output interface for connecting a 
printer). 


- An internal modem. 


In accordance with its intended use, a PC may also be 
equipped with other devices. For example, with a control 
unit for switching domestic appliances, a keyboard for 
sound generation, joysticks (for computer games), etc. 


Software 


The software is first of all the “system software” (the two 
iypes of operating system for more advanced PC's world- 
wide are PC/M and MS-DOS) that comprises the super- 
visory control (or monitor) program—cither in ROM or 
on a magnetic medium—and programming language 
translators. Some user programs—calendar, address 
book and telephone directory. for example—are likewise 
stored in ROM. All the computers come with interpreter 
BASIC. Furthermore, many applications programs are 
available on cassettes or diskettes. 


Office Autemation Software 


We know from the practice of using computers that they 
are very difficult to use without suitable software. This 
holds increasingly true for personal computers. It can 
even be said that a PC without the appropriate system 
software and basic applications programs is practically 
worthless. 


After a careful analysis of office routines, standard 
programs have been written to solve them as efficiently 
as possible, with the help of personal computers. Four 
classes of such applications programs have become 
established in recent years: word processing, database 
management. spreadsheets, and graphics. 


Word Processing: All the available word-processing pro- 
grams offer features such as, for example: drafting letters 
made up of standard paragraphs and phrases stored in 
the computer; printout of form letters with name and 
address changes, thesauri and glossaries (for writers and 
managers), deletion and moving text, reformatting: 
updating of records, etc. 


Database Managament: Often known also as electronic 
notebook or relational database system. The available 
programs permit quick search, retrieval and updating of 
data. Today, in the computer age. there still exists a huge 
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volume of manually maintained card files, for example: 
personnel files, inventory cards, stockroom cards, iibrary 
files, medical history files, etc. The use of personal 
computers merely to maintain such records would be 
very cost-effective. 


Spreadsheets: The avaiiabie programs dispiay on the 
screen a table (two-dimensional matrix), in which the 
user can enter alphanumeric data or formulae as matrix 
elements. The spreadsheet programs can be used for 
imvoicing, ordering, scheduling, audit trails, budgeting. 
following reducing diets, etc. 


Graphics: The available “packages” are able to 
present numerical data in the form of circular, two- or 
three-dimensional charts and graphs. 


Integrated Software: Applications programs of all four 
classes (word processing, database management. spread- 
sheets, and graphics), together with a communications 
program, can be combined into a so-called integrated 
software package, the most modern software for office 
PC’s. With a locally oriented computer configuration 
(e.g.. a desktop computer, PC, and office computer) it is 
then possible to form a problem-oriented local area 
network (see Fig. 2 [not reproduced)]). 


Personal Computers Available in Czechoslovakia 


The professional PC's that can be purchased through the 
Kancelarske stroye and special-purpose con- 
cern organizations, or through the Kovo Foreign-Trade 
Enterprise, may be divided into two broad classes: PC's 
of domestic make, and imports. 


Domestic PC's 


In this class we may include the so-called versions of the 
desktop and office computers, which are essentially their 
more powerful successors that are often used specifically 
for business adminstration, engineering, medical, eco- 
nomic and other professional activities. 


The development of personal computers began in Czech- 
oslovakia in 1982. Several 8-bit personal computers were 
developed at that time, and they can be divided essen- 
tially into two groups: 


- Less powerful, and therefore also less expensive. por- 
table PC's without their own monitor and external 
memory, but with provisions to attach a TV screen or 
cassette recorder. We may include in this group the 
SMEP 01, the PMD 85, and the IQ 150 personal 
computers: 


- More powerful, but more expensive, desktop PC's 
equipped with their own (built-in) monitor. An example 
is the SMEP 03 personal computer, with a maximum of 
60Kb RAM, a keyboard, and two |30-mm disk drives. 
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The mentioned computers’ areas of application are as 
follows: 

- Computations: household budgets. insurance, and 
loans. 


- Word processing: correspondence. and ordering: 
- Instruction: languages, and various other subjects. 


- Data acquisition: from measuring. diagnostic and 
information systems, and the transfer of data to a larger 
computer, 


- Control: heating. air conditioning. lighting, alarm sys- 
tem, and telephone answering machine. 


Lately the Czechoslovak computer industry—pursuant 
to the Complex R & D Program, and in response to the 
need to install a large number of computers but without 
the expenditure of foreign exchange—has developed and 
's producing several types of desktop PC's and office 
computers that have a wide range of applications. For 
example, the Research Institute of Computer Technolo- 
gy. in Zilina, has developed a “family” of personal 
computers that belong in the System of Small Computers 
and are designated as the PP-)! through PP-06. in this 
brief survey we are including, for comparison, merely the 
first and the last models in this “family.”’ 


PP-O! 


The PP-01 personal computer is an 8-bit microcomputer 
with 64Kb of main memory, an 8080 microprocessor. 
and provisions for color graphics display. The PP-0! ts 
designed to use low-cost and available peripherals: a TV 
set for display, and a tape recorder as external memory 
to store the written programs. The computer ts intended 
for the widest possible range of users, especially for 
applications in which mini- or microcomputers would 
not be cost-effective. The PP-O0! can be used in produc- 
tive as well as nonproductive spheres, in offices, services. 
health care, agriculture, and scientific-research institu- 
tions. Simple programming in BASIC makes the PP-O!I 
suitable for use in secondary schools and higher educa- 
tion. Its flexibility permits various configurations and 
sysiems: to manage small projects, orders, the supply of 
materials and equipment: to form intelligent terminals; 
and to contro! laboratory tests and smaller technological 
processes or plants. This universality stems from the 
feasibility of using peripherals such as the SM 50/40.1 
system's modules that have an Intel 41 bus. Full-scale 
series production of this personal computer at the ZVT 
in Banska Bystrica will begin in 1987. Its price has been 
set tentaviely at 20,600 korunas. 


PP-06 
The PP-06 professional personal computer is a powerful 


model that ranks at the peak of the PC family’s hierarchy 
in the SMEP system. 
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The PP-06 has been developed in an effort to increase 
the performance over that of the SMEP system's previ- 
ous PC's. As a result of this development. the memory 
capacity of this model is much larger. it is able to access 
a central computer's extensive databases, and it has its 
own software, including a new operating system, PP- 
DOS 


The CPU of this model is a 16-bit 8088 microprocessor, 
with an added 8087 numeric data coprocessor that 
makes for high operating speed. This speed—together 
with the large memory capacity, external memory, 
peripherals, expansion modules and software—predeter- 
mines the computer's application in the following areas: 
scientific, engineering, and economic computations: 
design; intelligent terminals in computer networks, con- 
trol of measuring stations, and of laboratory and medical 
equipment: office automation; and the acquisition and 
preprocessing of data. 


Production of the PP-06 personal computer at the ZVT 
in Banska Bystrica will begin in 1987, with the so-called 
PP-06-A version. As of 1989, the production is planned 
of the PP-06-B version with a 5.25-inch hard disk, and of 
the PP-06-C version with graphics and a high-resolution 
(1024 by 1024 pixels) color monitor. Both these versions 
are now in the stage of development. The tentative prices 
are 99,500 korunas for the PP-06-A, 105,000 korunas for 
the PP-06-B, and 150,000 korunas for the PP-06-C. 


An “interesting” feature of the PP-06 is its software 
compatibility with the IBM PC. 


The TEXT 01 office microcomputer is another product 
that has been developed and is now being produced by 
the Czechoslovak computer industry, pursuant to the 
requirements and conclusions of the Complex R & D 
Program, and in response to the need of installing a large 
number of computers for widespread use. but without 
the expenditure of foreign exchange. 


TEXT 01 


This is essentiaity an office microcomputer, designated 
in the international nomenciature as the SM 6915. 


The TEXT 01 system is user-friendly, and its operation 
requires neither a knowledge of programming nor com- 
puter experience. It is intended primarily for the storage 
and editing of text, the composition and required layout 
of text files, the copying of text, etc. In addition to 

ing programs, the TEXT 01 is also able to 
run the data-processing software of the SM 50/40 micro- 
computer. The system's hub is an 8-bit microprocessor. 
to which a keyboard, monitor, dual disk drive. and 
printer are connected. The central processing unit's 
electronic circuits are mounted on six standard SMEP 
cards in a common card cage. TEXT 01 comes with 
OS MIKROS. a serial-programming. disk-oriented oper- 
ating system. 
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The TEXT 01 system functions as a word processor but 
also has some functions of office minicomputers. It is 
manufactured by Arnitma in Prague, and sold by the two 
special-purpose concern organizations: Kancelarske 
stroje in the CSR, and Datasystem in the SSR. 


Other products of the Czechoslovak computer industry 
that can be included in the groups of desktop and office 
microcomputers (after supplying them with applications 
programs) are systems SM 50/40 and SM 50/50. 


Foreign Persona! Computers 


Within this class, which includes also tabletop and office 
models, we will briefly review only some products that 
are being supplied to our market throug*: the special- 
Purpose concern organizations and Kance- 
larske stroje, the Kovo Foreign-Trade Enterprise, and 
perhaps through the agents of such corporations as IBM. 
Hewlett Packard, Olivetti, etc. 


Robtoron 1715 


The Robotron !715 is a flexitNe tabletop system whose 
multipurpose hardware modularity permits the system's 
use in all areas of economic life, particularly in industry, 
transport, warehousing, services, banking, munuisirics 
and offices. The equipment can be used to good effect 
outside the economic sphere as well: for examolc, in 
research institutes and education. Processing 1s auto- 
matic to a large extent. Hence the processing time ts 
substantially reduced, while the information content of 
the obtained results is higher. 


Robotron Office Computers of the A 5100 Series 


The series comprises models 5110, 5120 and 5130. 
Model 5100 [as published] is a simple office computer 
developed from an invoicing automaton. The programs 
can be stored in ROM or PROM. Models 5120 and 5130 
have more extensive capabilities that the 5110 (larger 
configuration, and more software). 


Model 5120 is a desktop version, and the 5130 is a 
compact design. These models are already operating in 
Czechoslovakia. The demand fur them is ever greater, 
because they can be used as stand-alone computers at 


small enterprises. 


IBM Personal Computers 


As the largest and most important manufacturer of 
computers and automation equipment. IBM Corpora- 
tion is of course also in the PC market and is offering its 
products in Czechoslovakia as well. This applies partic- 
ularly to the typical configurations IBM PC1!, PC-XT, 
PC-AT and PC-AT3. 
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The 1'C-XT is a personal computer with sufficient per- 
formance parameters and sysiems support for bulk data 
processing in, for example. accounting. payroli prepara- 
won, inventory control, sales. services. trade. cic. Its 
techincal parameters are as follows: 


- A 16-bit Intel 8088 microprocessor. 

- 256Kb of main memory. expandable to 640Kb. 
- A 10Mb hard disk: 

- A 16-color monitor. and 

- A printer for standard and special characters. 


The DOS operating system, in combination with various 
special-purpose applications (word processing. network 
analysis, etc.) and the feasibility of using the program- 
ming languages developed for mainframes (cg. 
COBOL, PASCAL, APL, etc.). indicates this personal 
computer's exceptionally wide range of applications. 


In the Czechoslovak market, products of the IBM PC 
sernnes—in the same way as other computcrs—are subject 
to lhoensing. On the basis of the experience to date, it can 
be said that it takes about 3 months to obtain a licensing 
agreement for up to sixteen IBM PC I's or PC-XT's, or 
for one IBM PC-AT, per user (off-line). The licensing of 
eee PC’s will take longer. about 6 to 
months. 


Anyone seriously interested in specific IBM PC's should 
contact the Kanselarske stroye or Datasystem special- 
purpose concern organization. or the Kovo Foreign- 
Trade Enterprise. 

Hewlett Packard Personal Computers 

Hewlett Packard ts likewise offering some models of its 
line of personal computers in the Czechoslovak market. 
This applies particularly to the HP 150 A. the technical 
parameters of which are as follows: 

- & 16-bit Inte! 8088 microprocessor. 

- 256Kb of main memory: 


- 3.5-inch double-sided floppy with a capacity of 710Kb: 
and 


- An HP 2225AB printer, European version. 


The entire system costs about 5.500 U.S. dollars (1986 
prices), and licensing for one system takes 4 wecks. Its 
areas of application are primarily accounting. payroll 
preparation, services, trade, word processing. etc. Any- 
one seriously interested should proceed in the same 
manner as in the case of computers in the IBM series. 
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Olivetti Personal Computers 


htaly’s Olivett: ts offering one of iis latest models. the PC 
M 24 SP. m the Czechoslovak market. The Olivet: 
computer 1s fully compatible with the IBM computers. 
but 1s 1.8 tumes faster and costs less. In 1986. the price of 
an M 24 SP system (a 360Kb disk drive. a 20Mb hard 
disk, 640KD of RAM. keyboard. and a monstor with a 
resolution of 640 by 640 pixels) was 4.290 US. dollars. 


Rank Xerox Personal Computers 


Rank Xerox is active sn the world market primarily with 
its Coprers, but has a solid position also in computers and 
control equipment. In the Czechoslovak market 1 1s 
offering al present two personal computers: the Rank 
Xerox PC AT. and the Rank Xerox PC Turbo. These 
personal cor-puters are respectively compatible with the 
IBM PC AT and the IBM PC-XT. They run under MS 
DOS. The user can choose from a wide range of pro- 
gramming languages and applications programs (data- 
bases. spreadsheets. cic.). 


Conclusion 


In this article we have attempted to call attention to the 
basic areas affected by the advent of microcomputers 
and personal computers. Typical of the present stage of 
the personal computers’ introduction 1s that this tech- 
nology 1s being installed primarily in those areas where 
the msk of failure is minimal and possible ncgative 
effects are the least likely. The rising performance 
paramters and improving utility characteristics of per- 
sonal computers, in combination with the wider access 
to ther: bring about a qualitative improvement, a new 
technological level. in the use of computers in manage- 
ment. New possibilities are opening. and the range of 
applications is widening, for the further perfection of 
management. 
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9. Moscow, SShA [UNITED STATES]. No 4, 1986. 
1014 
SCIENCE & TECHNOLOGY POLICY 


Fund Shortage Plagucs Recipients of uagasian 
Basic Research Awards 

25020010 
COMPUTERWORLD/SZAMITASTECHNIKA in 


Hungarian No 18, 9 Sep 87 p 2 
[Article by Katalin Magos: “OTKA—A Second Time™] 


{Text} At the end of July the committee of the National 
Scientific Research Fund (OTKA) again announced an 
open competition: for basic research promising oul- 
Standing scientific results, linked to the long-range trends 
of screntific research and corresponding to the interna- 
tonal development of science. According to the commu- 
nique released they will support primarily research serv- 
ing to discover scientific information, laws, methods and 
procedures. Entnes can be submitted by individuals and 
research collectives performing successful activity at 
research institutes, institutions of higher learning. public 
collections and enterprise research sites. 


The announcement of a second OTKA theme competi- 
ton gave me an idea: Let us look around to see how the 
researchers who won support just one year ago in the first 
competition are doing with their work (see COMPU- 
TERWORLDYSZAMITASTECHNIKA, No 3, 1986). 
Well—this being basic research—perhaps the inquiry 
was too early, the first sums reached the researchers only 
this year, so instead of reports on results achieved thus 
far we could only collect often bitter experiences. 
Because opimions today are quite divided about the new 
competition system adopted with general enthusiasm in 
the beginning. 


University researchers complain that not a year has yet 
gone by and already the total support sum for the 5 years 
has been cut by 20 percent. They and others say that they 
have received none or only a very small part of the 
investment costs portion, and the same applies to the 
foreign exchange. There was one who received so far one 
hundred (') dollars as the “time proportional part”, with 
which of course one cannot start anything. as is true for 
others with fractional amounts of money. Of course 
there are those who have no problems, perhaps they are 
in the majority—those who asked support only for 
investment costs, who work in a large institute, those 
who are well known researchers and collected the neces- 
sary money from various types of competitions.... And, 
of course, there are also those who complain unjustly, 
because they do not clearly understand the game rules for 
the OTKA competition, did not take the trouble to read 
the contract before they signed. Because there it is. 
among other things, in a nice, big table—the annual 
schedule for the support sum. So it is unjust to complain 
that they did know the scheduling of the support: but it 


3 


EAST EUROPE 


1S puSt to ask why they get the most—we are talking about 
basic research'—in the last year. just prior to reporting 
on the results. Many. unfo:tunately. do not know whom 
they signed the contract with. The contract partner 1s not 
the OTKA commiutice or office but rather their chicf 
authority. the Academy or the appropriate ministry. The 
participating in the OTKA commutice 
pul the moncy =n a “common hat™ and the moncy to be 
handed out 1s collected quarterly. and then transferred 
over the years in accordance with the schedule prepared 
together with the contest decision. They say that those 
who won support have in hand valid paper for the 
promised sum and they could ask their institutions for 
an advance on the moncy. Bul practice will hardly 
develop from this theoretical possibility given the bad 
financial status of the research sites. It was emphasized 
even in the first report of the OTKA committee (March 
1987) that a problem is being caused by the faci that in 
places the OTKA is being forced to supplement basic 
institutional supply—because of the very great back- 
wardness of support for basic research—in contrast to 
the principle announced. So to a certain extent the basic 
principles suffered injury in the course of realization. 
One can read in the same report that there are only a few 
young researchers among the theme !caders. there were 
disproportionatly few provincial entries, the pnorty of 
jointly cultivated themes was not realized adequately. 
and the separation of operational costs and investment 
funds from one another ts objyectronable—although this 
also depended on the uncertainty of investment and 
foreign exchange funds—because conducting the contest 
fell on existing organizations and too great a burden fell 
on participants from Academy bodies and the ministries; 
the process of signing the contracts proved especially 
critical and took twice the time planned. 


This self-critical tone is to be praised, as is the fact that 
the OTKA was developed further accordingly for the 
second theme competition just announced: as a new 
form of scientific guidance and financing it is, in the 
unanimous opinion of various experts, an open, modern 
and democratic system: after overcoming the initial 
uncertainties it can bring a qualitative improvement in 
support for basic research. 


This opinion is also reflected by the critical but well 
intended observations which winning researchers write 
about the competition system and which can be read 
regularly in the MTA [Hungarian Academy of Sciences] 
journal MAGYAR TUDOMANY. All of them reflect 
optimism—as well as a discussion of errors. “We cer- 
tainly must maintain the competition system. Naturally 
there will be a need for minor corrections, for no one can 
make something perfect in advance. But the slogan for 
the corrections should be ‘videant consules’ lest the 
initial, truly bright aspirations disappear in a boring and 
uniformized grayness.” wrote, for example. Mihaly 
Sajgo. doctor of biological science and university profes- 
sor (Agricultural Sciences University, Godollo), in an 
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urticle tthed “Joy and Bitterness— The Subjective Notes 
of an OTKA Winner™ im the May 1987 tssuc of the 


journal. 


it ts put thes way in the first and jast pomts of notes 
recently sent to the editors of MAGYAR TUDOMANY 
by Academician Tibor Vamos “Is the competition 2 
good thing” Factually 1 1s good, for 1 1s used throughout 
the world, even by countries which have more than we. 
T we reason 1s quite simple. There was a belief here earlier 


appointed to it by a yet higher power on the basis of the 
infinite wisdom of the highest power and a special and 
perfectly rehablie. clairvoyant science at their disposal. 
could say most wisely what should be studied, how. for 
how much. with what time limit and what result. This 


Probably not entirely. This also must be learned. like 
everything which in the past had to be and in the future 
will have to be learned. Freedom has a price. not only 
that 1 must be won. there 1s also the price of long 
tuition—which those mentioned, who have more than 
we, mastered over many generations—of msk and suffer- 
ing. All thes rs not commensurable with the suffering and 
price which the closed, autocratic sysiems bring. The 
competition 1s the opening of a little door among the 
many essential openings of gates.” 


So what have we learned from the first round. that is. 
what can we read from the second theme competition 
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now. im the days of its announcement” Perhaps few will 
note at first that this time one can ask for support 
between 1988 and 1991. We are secing the reality of 
what was said by Istvan Lang. firs: secretary of the MTA 
and chairman of the OTKA commiutice. at thes year's 
general mecting of the Academy: “For the first time we 


sively for costs (that 1s. there 1s no possibility for mstru- 
ment investment). 


It 1s also new that a total of 400 millon forints can be 
spent on the present competition. the forms have 
become simpler. and researchers who centered last year 
but did not win support can fill these oul asking thal 
their entries be judged again. Naturally they can also 
enter with a new theme. 


Those who, after all this. have the strength and spirit to 
get support for basic scientific research im this way can 
submit entries to the OTKA office (where forms can also 
be obtained) by 30 September. Contestants will receive a 
decision by 29 February 1988 concering the support 
funds to be extended. beginning in the second half of 
next year. 
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AEROSPACE, CIVIL AVIATION 


Satellite Project Under 
36990009 Buenos Aires TELAM im Spanish 1633 GMT 
1S Now 87 


[Text] Argentine Air Force Chief of Staff Brigadier 
Ernesto Crespo has revealed that Argentina 1s working 
on the construction of a soentific and communications 
satelite which will be put in orbit by the enc of 1990 or 
in carly 1991. It 1s also working on the development of a 
launching vector for these space vehicles [vectors de 
lanzameento de estos vehiculos espaciales} [sentence as 
received}. 


Crespo said that the prosect. called “SAC-1.~ 1s being 
developed with US. help. and hinted that the program 
would be carnmed out completely im the Argentine A 
Force compiles of Falda dei Carmen. 
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